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Description 

, L, procaaa. .o, and i H,V replicas in*** pmp- 

sr^™^ - — «• ~ • - «-* 

JEST EP-0..35.472 Closes N.p-niwtenyD.a-aminopv^ine MMM. and daaanbaa ,h* us. aa -dard- 
" W«10W6 di**a.a .MM-N-a* pydmidlnan*.. and d.nua«u.a thareo, and d^cnbpa N. us. aa 

inhibitors of corticotropin releasing factor. 

[o007] The present invention is concerned with the use of compounds of formula (I) 
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R' 



(I) 

25 > 



30 



35 



40 



45 



the ,*oxides,the pharmaceutic^ acceptable addition salts, the quaternary amines and the stereochemica.-y isomeric 
forms thereof, wherein 



n 



each R 2 



55 



SeCth leTmo?e halogen atoms or cyano, C^alkyloxy, C, 6 a.kyloxycarbonyl, carboxy cya o^tro, 
luted *mowo a i k vl,amino polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, -S(=0)pR , 
SSSSJ- ^SSWE^^-C^ -NHC(=0)Re -C(=NH)RB or a radical of formu.a 



(C) 



wherein 



50 each A independently is N, CH or CR 6 ; 
is NH, O, S or NR 6 ; 



B 

p is 1 or 2; and 

L 



is 1 or z\ ana 

substituted with one or two substituents independently selected from 
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ently selected from halo, C^alkyl, hydroxy, C^alkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalom- 
ethyl, polyhaiomethyloxy and C^alkylcarbonyl, 

*phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said aromatic rings may optionally 
. be substituted with one, two, three, four or five substituents each independently selected from the sub- 
5 stituents defined in R 2 ; or 

L is -X-R 3 wherein 

R 3 is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said aromatic rings may 
^0 optionally be substituted with one, two, three, four or five substituents each independently selected 

from the substituents defined in R 2 ; and 
X is -NR 1 -, -NH-NH-, -N=N-, -0-, -C(=0)-, -CHOH-, -S-, -S(=0)- or -S(=0) 2 -; 

Q represents hydrogen, C^alkyl, halo, polyhaloC^alkyl or -NR 4 R 5 ; and 

15 R4 and R 5 are each independently selected from hydrogen, hydroxy, C^^alkyl, C^^alkyloxy, C^^alkylcarbonyl, 
C^^alkyloxycarbonyl, aryl, amino, mono- or dKC^^alkylJamino, mono- or di(C 1 . 12 alkyl)aminocarbonyl 
wherein each of the aforementioned C 1 _ 12 alkyl groups may optionally and each individually be substituted 
with one or two substituents each independently selected from hydroxy, C^alkyloxy, 
hydroxyC^alkyloxy, carboxyl, C^alkyloxycarbonyl, cyano, amino, imino, mono- ordKC^alkyOamino, 

20 polyhalomethyl, polyhaiomethyloxy, polyhalomethylthio, -S(=0) p R 6 , -NH-S(=0) p R 6 , -C(=0)R 6 , -NHC 

(=0)H, -C(=0)NHNH 2 , -NHC(=0)R6,-C(=NH)R6 aryl and Het; or 
R 4 andR 5 taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or mono- or dKC^^alkyl) 
aminoC^alkylidene; 

Y represents hydroxy, halo, C 3 . 7 cycloalkyl, C 2 . 6 alkenyl optionally substituted with one or more halogen 

25 atoms, C 2 . 6 alkynyl optionally substituted with one or more halogen atoms, Chalky! substituted with cy- 

ano or -C(=0)R 6 ,C 1 _ 6 alkyloxy, C^galkyloxycarbonyl, carboxyl, cyano, nitro, amino, mono-ordKC^alkyl) 
amino, polyhalomethyl, polyhaiomethyloxy, polyhalomethylthio, -S(=0) p R 6 , -NH-S(=0) p R 6 , -C(=0)R 6 , 
-NHC(=0)H, -C(=0)NHNH 2 , NHC(=0)R6,-C(=NH)R6 or aryl; 
aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each independently selected 

30 from halo, C^alkyl, C 3 _7cycloalkyl, C^alkyloxy, cyano, nitro, polyhaloC^alkyl and 

polyhaloC^alkyloxy; 

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is selected from pyrro- 

lidinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl and tetrahydrothienyl 
wherein each of said aliphatic heterocyclic radical may optionally be substituted with an oxo group; and 
35 said aromatic heterocyclic radical is selected from pyrrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl 

and pyridazinyl wherein each of said aromatic heterocyclic radical may optionally be substituted with 
hydroxy; 

for the manufacture of a medicine for the treatment of HIV (Human Immunodeficiency Virus) infection. 
40 [0008] This invention also relates to novel compounds having the formula 



45 



50 



Y 

Q 

the /V-oxides, the addition salts, the quaternary amines and the stereochemical^ isomeric forms thereof, wherein 



q is 0, 1, 2, 3 or 4; 

R 1 is hydrogen; aryl; formyl; C.|_ 6 alkylcarbonyl; Chalky!; C^alkyloxycarbonyl; C^alkyl substituted with 

55 formyl, C^alkylcarbonyl, C^galkyloxycarbonyl, C^alkylcarbonyloxy; C^alkyloxC^alkylcarbonyl substi- 

tuted with C^alkyloxycarbonyl; 

R 2a is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, C^alkyl substituted with cyano, aminocar- 

bonyl or mono- or di(methyl)aminocarbonyl, C 2 . 6 alkenyl substituted with cyano, or C 2 . 6 alkynyl substituted 
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each R 2 



C J*enyl optional!, subsetuted — one o, moje '^".^^K, M 
Med with on. or more -^S^ti^SiSS^ZL^ W 



to 



TO 



(c) 



wherein 



15 each A independently is N, CH or CR 6 ; 
B is NH, O, S or NR 6 ; 

substituted with one or two substituents independently selected from 



20 



25 



stituents defined in R 2 ; or 
30 L is -X-R 3 wherein 

R3 



Q 

R 4 and R 5 



from the substituents defined in R 2 ; and 
35 x i S -NR 1 -, -NH-NH-, -N=N-, -0-, -C(=0)-, -CHOH-, -S-, -S(=0)- or -St-Ofc , 

rtlh one or Mo 5 ££2 " ' amto , Wno, mono- 0.11(0,.^^™, 

aminoC^alkylidene; optionally substituted with one or more halogen 

amino, polyhalomethyl, polyhalomethyloxy, polyhalomethyl th,o, -S(-0) p R , NH * u )p * 

- g-g^r ST ~ " 



45 R 4 and R 5 



50 



55 Het 
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and pyridazinyl wherein each of said aromatic heterocyclic radical may optionally be substituted with 
hydroxy. 

[0009] As used herein C^alkyl as a group or part of a group defines straight or branched chain saturated hydrocarbon 

5 radicals having from 1 to 6 carbon atoms such as methyl, ethyl, propyl, 1-methylethyl, butyl, pentyl, hexyl, 2-methyl- 
propyl, 2-methylbutyl and the like; C^^alkyl as a group or part of a group defines straight or branched chain saturated 
hydrocarbon radicals having from 1 to 10 carbon atoms such as the groups defined for C^galkyl and heptyl, octyl, 
nonyl, decyl and the like; C^^alkyl as a group or part of a group defines straight or branched chain saturated hydro- 
carbon radicals having from 1 to 12 carbon atoms such as the groups defined for C^^alkyl and undecyl, dodecyl and 

10 the like; C^alkylidene defines straight or branched chain saturated bivalent hydrocarbon radicals having from 1 to 4 
carbon atoms such as methylene, 1 ,2-ethanediyl or 1 ,2-ethylidene, 1 ,3-propanediyl or 1 ,3-propylidene, 1 ,4-butanediyl 
or 1 ,4-butylidene and the like; C 3 . 7 cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cyclohep- 
tyl; C 2 . 6 alkenyl defines straight and branched chain hydrocarbon radicals having from 2 to 6 carbon atoms containing 
a double bond such as ethenyl, propenyl, butenyl, pentenyl, hexenyl and the like; C 2 . 10 alkenyl defines straight and 

is branched chain hydrocarbon radicals having from 2 to 10 carbon atoms containing a double bond such as the groups 
defined for C 2 _ 6 alkenyl and heptenyl, octenyl, nonenyl, decenyl and the like; C 2 . 6 alkynyl defines straight and branched 
chain hydrocarbon radicals having from 2 to 6 carbon atoms containing a triple bond such as ethynyl, propynyl, butynyl, 
pentynyl, hexynyl and the like; C 2 . 10 alkynyl defines straight and branched chain hydrocarbon radicals having from 2 
to 10 carbon atoms containing a triple bond such as the groups defined for C 2 . 6 alkynyl and heptynyl, octynyl, nonynyl, 

20 decynyl and the like. 

[0010] As used herein before, the term (=0) forms a carbonyl moiety when attached to a carbon atom, a sulfoxide 
group when attached once to a sulfur atom, and a sulfonyl group when attached twice to a sulfur atom. 
[0011] The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregoing and hereinafter, poly- 
halomethyl as a group or part of a group is defined as mono- or polyhalosubstituted methyl, in particular methyl with 
25 one or more fluoro atoms, for example, difluoro methyl or trifluoromethyl; polyhaloC^alkyl as a group or part of a group 
is defined as mono- or polyhalosubstituted C^alkyl, for example, the groups defined in halomethyl, 1,1-difluoro-ethyl 
and the like. In case more than one halogen atoms are attached to an alkyl group within the definition of polyhalomethyl 
or polyhaloC^alkyl, they may be the same or different. 

[0012] Het is meant to include all the possible isomeric forms of the heterocycles mentioned in the definition of Het, 
30 for instance, pyrrolyl also includes 2tf-pyrrolyl. 

[0013] The Het radical may be attached to the remainder of the molecule of formula (I) or (l-a) through any ring 
carbon or heteroatom as appropriate. Thus, for example, when the heterocycle is pyridinyl, it may be 2-pyridinyl, 3-py- 
ridinyl or 4-pyridinyl. 

[0014] When any variable (eg. aryl, R 2 , R 6 etc.) occurs more than one time in any constituent, each definition is 
35 independent. 

[0015] Lines drawn into ring systems from substituents indicate that the bond may be attached to any of the suitable 
ring atoms. 

[0016] It will be appreciated that some of the compounds of formula (I) or (l-a) and their Ak>xides, addition salts, 
quaternary amines and stereochemically isomeric forms may contain one or more centers of chirality and exist as 

40 stereochemically isomeric forms. 

[0017] The term "stereochemically isomeric forms" as used hereinbefore defines all the possible stereoisomeric 
forms which the compounds of formula (I) or (l-a), and their AAoxides, addition salts, quaternary amines or physiolog- 
ically functional derivatives may possess. Unless otherwise mentioned or indicated, the chemical designation of com- 
pounds denotes the mixture of all possible stereochemically isomeric forms, said mixtures containing all diastereomers 

4 5 and enantiomers of the basic molecular structure as well as each of the individual isomeric forms of formula (I) or (I- 
a) and their /V-oxides, salts, solvates or quaternary amines substantially free, i.e. associated with less than 10%, pref- 
erably less than 5%, in particular less than 2% and most preferably less than 1% of the other isomers. In particular, 
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated radicals 
may have either the cis- or frans-configu ration. Compounds encompassing double bonds can have an E or Z-stereo- 

50 chemistry at said double bond. Stereochemically isomeric forms of the compounds of formula (I) or (l-a) are obviously 
intended to be embraced within the scope of this invention. 

[0018] For therapeutic use, salts of the compounds of formula (I) or (l-a) are those wherein the counterion is phar- 
maceutical^ acceptable. However, salts of acids and bases which are not pharmaceutical^ acceptable may also find 
use, for example, in the preparation or purification of a pharmaceutical^ acceptable compound. All salts, whether 
55 pharmaceutical^ acceptable or not are included within the ambit of the present invention. 

[0019] The pharmaceutical^ acceptable acid and base addition salts as mentioned hereinabove are meant to com- 
prise the therapeutically active non-toxic acid and base addition salt forms which the compounds of formula (I) or (I- 
a) are able to form. The pharmaceutical^ acceptable acid addition salts can conveniently be obtained by treating the 
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» 



5 



K ST^S ofL* (I) or (l-a) M an ac«c proton may a*, be »«M I » M» £ *«« 

ootassium magnesium, calcium salts and the like, salts with organ.c bases, e g the benzathine />meiny, u g 
£m ne hydTabamine salts, and salts with amino acids such as, for example, arg.nine lys.ne and the rtke 

^S^ia. group of compounds contains those compounds of formula (I) wherein one or more of the 
following restrictions apply : 

i) R 1 is hydrogen; 

Hi) R^is cyano, preferably in the para position relative to the -NR 1 - group; 
iv) Y is cyano, -C(=0)NH 2 or a halogen, preferably a halogen; 

C^alkyl, halogen and cyano as preferred substituents. 
[0027] Still another special group of compounds contains those 

aryl, formyl, C^alkylcarbonyl, C^alkyl, Cl . 6 alkyloxycarbonyl, C^alkyl substituted wrth formyl. C^alkylcarbonyl, 
K y '°A«ial group of compounds contains also those compounds of formula (l-a) herein one or more 
of the following restrictions apply: 

i) q is 0; 

ii) R2a is cyano or -C(=0)NH 2 , preferably R 2a is cyano; 

hi) Y is cyano, -C(=0)NH 2 or a halogen, preferably a halogen; 

\v\ o iq hvdroaen or -NR 4 R 5 wherein R 4 and R 5 are preferably hydrogen; 

?) L is X R^erein X is preferably NR 1 , O or S. most preferably X is NH, and R3 is subst.tuted phenyl wrth 

C^alkyt, halogen and cyano as preferred substituents. 
.00291 An interesting group of compounds are those compounds of formula (I) or (l-a) wherein L is -X-tf 'wherein 
"o03oT Also interesting are those compounds of formula (I) or (.-a) wherein Y • chloro or bromo and Q . hydrogen 
InT Particular compounds are those compounds of formula (I) or (l-a) wherein the moiety in the 2 position of the 

ErpSS^ ^compounds of formula (I) or (l-a) herein the moiety in the 2 position o. the 
^Je Z^Zno^o group, L is -X-R3 wherein R3 is a 2,4,6-trisubstituted phenyl. Y >s a halogen and Q 
is hydrogen or NH 2 . 

[0033] Most preferred compounds are : 

4-[[4-amino-5-chloro-6-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; 
4-[[5-chloro-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitnle; 
4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]amino]benzonitnle; 
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4-[[4-amino-5-chloro-6-[(4-cyano-2,6-dimethylpheny^ 
4-[[5-bromo-6-[(4-cyano-2,6-dimethyl^^ 

4-[[4-amino-5-chtoro-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]benzonrt and 
4-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethylphenyloxy the /V-oxides, the addi- 

5 tion salts, the quaternary amines and the stereochemically isomeric forms thereof. 

[0034] In general, compounds of formula (l-a) can be prepared by reacting an intermediate of formula (II) wherein 
W 1 is a suitable leaving group such as, for example, a halogen, hydroxy, triflate, tosylate, thiomethyl, methylsulfonyl, 
trifluoromethylsulfonyl and the like, with an amino derivative of formula (III) optionally under solvent-free conditions or 
10 jn a reaction-inert solvent such as, for example, ethanol, 1-methyl-2-pyrrolidinone, A/,A/-dimethylformamide, 1 ,4-diox- 
ane, tetrahydrofuran, dimethyl sulfoxide, tetraline, sulfolane, acetonitrile and the like, under a reaction-inert atmosphere 
such as, for example, oxygen free argon or nitrogen, and optionally in the presence of an acid such as, for example, 
1 N hydrochloric acid in diethyl ether or the like. This reaction can be performed at a temperature ranging between 50 
°C and 250 °C. 

75 



20 




25 

[0035] In this and the following preparations, the reaction products may be isolated from the reaction medium and, 
if necessary, further'purified according to methodologies generally known in the art such as, for example, extraction, 
crystallization, distillation, trituration and chromatography. 

[0036] The compounds of formula (l-a) wherein L is a radical of formula -NR 1 -R 3 , said compounds being represented 
30 by formula (l-a-1 ), can be prepared by reacting an intermediate of formula (IV) wherein W 2 is a suitable leaving group 
such as, for example, a halogen or a triflate, with an intermediate of formula (V) under solvent-free conditions or in an 
appropriate solvent such as, for example, ethanol, 1-methyl-2-pyrrolidinone, /V.AAdimethylformamide, 1,4-dioxane, tet- 
rahydrofuran, dimethyl sulfoxide, tetraline, sulfolane, acetonitrile and the like, under a reaction -inert atmosphere such 
as, for example, oxygen free argon or nitrogen, and optionally in the presence of an acid such as, for example, 1 N 
35 hydrochloric acid in diethyl ether. This reaction can be performed at a temperature ranging between 50°C and 250°C. 



40 




[0037] The compounds of formula (l-a) wherein L is a radical of formula -O-R 3 , said compounds being represented 
by formula (l-a-2), can be prepared by reacting an intermediate of formula (IV) wherein W 2 is a suitable leaving group 
such as, for example a halogen or a triflate, with an intermediate of formula (VI) in an appropriate solvent such as, for 
50 example, 1,4-dioxane, dimethyl sulfoxide, tetraline, sulfolane and the like under a reaction-inert atmosphere such as, 
for example, oxygen free argon or nitrogen, and in the presence of a base such as, for example, sodium hydride, 
potassium hydride, sodium hydroxide or the like. This reaction can be performed at a temperature ranging between 
50°C and 250°C. 

55 
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R 1 R 1 



cm; • - -o/'ol 



(TV) 



(VI) <I-a-2) 



10038] The compounds of formula (l-a) may further be prepared by converting compounds of formula (l-a) into each 
other according to art-known group Iran sfo rmabon reasons ^de forms following art-known 

mwmmmm 

mixtures with suitable resolving agents such as, for ex ample^ chiral acids, 10 ™™^ 5 for exam |e _ selective 



tography. 
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[0045] Intermediates of formula (IV) can be prepared by reacting an intermediate of formula (Vll-a) wherein W 2 is a 
suitable leaving group such as, for example, a halogen, with an intermediate of formula (IX) in a suitable solvent such 
as, for example, 1-methyl-2-pyrrolidinone, 1,4-dioxane or the like, in the presence of an acid such as, for example, 1 
N hydrochloric acid in diethyl ether. This reaction can be performed at a temperature ranging between 50°C and 250°C. 



10 




15 



Q 

(Vn-a) 




(IX) 



(IV) 



20 



[0046] Alternatively, intermediates of formula (IV) can be prepared by reacting an intermediate of formula (X) with 
phosphorous oxychloride, triflic anhydride or a functional derivative thereof under a reaction-inert atmosphere such 
as, for example, oxygen free argon or nitrogen. This reaction can be performed at a temperature ranging between 
20°C and 150°C. 



25 



30 



(X) 



(R 2 ), POCI 3 W* .N, 




(TV) 



- XrCL 



[0047] Intermediates of formula (X) can be prepared by reacting an intermediate of formula (XI) or a functional de- 
rivative thereof, with an intermediate of formula (IX). This reaction may be performed under solvent-free conditions or 
35 jn an appropriate solvent such as, for example, diglyme, tetraline or the like under a reaction-inert atmosphere such 
as, for example, oxygen free argon or nitrogen, and optionally in the presence of a base such as, for example, sodium 
hydride, potassium hydride or the like. This reaction can be performed at a temperature ranging between 100°C and 
250°C. 



40 



45 



50 



55 




Q 
(XI) 



rJy N 



(DC) 




(X) 



[0048] Intermediates of formula (X) can also be prepared by reacting an intermediate of formula (XII), wherein W 2 
is a suitable leaving group and Y and Q are as defined for a compound of formula (l-a), with an intermediate of formula 
(XIII) in an appropriate solvent such as , for example, ethanol, or the like, and in the presence of a base such as, for 
example, sodium ethoxide or the like, under a reaction-inert atmosphere such as, for example, oxygen free argon or 
nitrogen. The reaction can be performed at a temperature ranging between 20°C and 125°C. 
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R' 



O O -, 

« « H 2 N ,5, 

\ NH 



(xm (xno 



i 1 ,(«V hcx.n^L ^y {R2)q 

► IT 





(X) 



roo491 A convenient way of preparing an intermediate of formula (IV) wherein Y is a bromme or chloro atom, said 

by formula (IV-1), involves the introduction of a bromine or chloro atom to an inter- 
£Z Z formtTa ( rrS is as previously defined, using Af-bromosuccinimide or /v-chlorosucc.n.m.de m 
^n-ineri solveTs^ for example, chloroform, carbon tetrachloride or the .ike. This reaction can be per- 
formed at a temperature ranging between 20°C and 125°C. 





(IV-1) 



[0050] Analogous to the conversion of compounds of formula (l-a) wherein Q » a halogen to compounds of formula 
l-a) wherein Q is -NHR 4 , the intermediates of formula (II), (IV) and (VII) can also be converted. 
00511 Z compounds of formula (l-a) as prepared in the hereinabove described processes may be synthesized as 

a^ntxL of sSSmeric forms, in particular in the form of racemic mixtures of enantiomers which can be separated 

JTi^cowndtoO diastereomeric salt forms by reaction with a suitable chiral acid. Sa,d d.astereomenc saK forms 
Te ZZuZyieparaXe6, for example, by selective or fractional crystallization and the enant.omers are ihbera ed 
fherSom by a kal^ An alternative manner of separating the enantiomeric forms of the compounds of formula (l-a) 
I «og aphy using a chiral stationary phase. Said pure stereochemical* isomenc forms may also 
^^tem t^rresponding pure stereochemical* isomeric forms of the appropriate start.ng materials provided 
£aUh ^S^SSS2Sfc«ly- P^erably if a specific stereoisomer is desired, said compound w, be syn- 
ZSl!SSl^^ -ethods of preparation. These methods will advantageously employ enantiomencally pure 

SS Twilfe appreciated by those skilled in the art that in the processes described above the functional groups 
of intermediate compounds may need to be blocked by protecting groups. 

?00531 Functional groups which it is desirable to protect include hydroxy, amino and carboxyl.c acid. Suitable pro- 
Suitable protecting groups for carboxylic acid include . 6 alkyl or benzyl esters. 

f 0 054 The protection and deprotection of functional groups may take place before or after a reac ton step^ 
0055 The use of protecting groups is fully described in 'Protective Groups in Organic Chemistry, edited by JWF 
Eie, Plenum PreTs (1 arS'and Protective Groups in Organic Synthesis' 2P- edition, T W Greene & P G M Wutz, 

^"S'SS^ol formula (I) and (l-a) show antiretrovira. P^>^ 
deficiency Virus (HIV), which is the aetiological agent of Acquired Immune Def.c.ency Syndrome (AIDS) .nH humans^ 
Th! HIV virus preferentially infects human T-4 cells and destroys them or changes their norma, function,^ particularty 
iie coordination of the immune system. As a result, an infected patient has an everdecreas.ng number of T-4 cells 
iTmoreoTerbehale abnormally Hence, the immunological defense system is 

neoplasms and the HIV infected subject usually dies by opportunistic infections such as pneumonia, or by cancers. 
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Other conditions associated with HIV infection include thrombocytopaenia, Kaposi's sarcoma and infection of the cen- 
tral nervous system characterized by progressive demyelination, resulting in dementia and symptoms such as, pro- 
gressive dysarthria, ataxia and disorientation. HIV infection further has also been associated with peripheral neurop- 
athy, progressive generalized lymphadenopathy (PGL) and AIDS-related complex (ARC). 
5 [0057] The present compounds also show activity against HIV-1 strains that have acquired resistance to art-known 
non-nucleoside reverse transcriptase inhibitors. They also have little or no binding affinity to human ct-1 acid glycopro- 
tein. 

[0058] Due to their antiretroviral properties, particularly their anti-HIV properties, especially their anti-HIV-1 -activity, 
the compounds of formula (I) or (l-a), their /V-oxides, pharmaceutical^ acceptable addition salts, quaternary amines 
10 and stereochemical^ isomeric forms thereof, are useful in the treatment of individuals infected by HIV and for the 
prophylaxis of these infections. In general, the compounds of the present invention may be useful in the treatment of 
warm-blooded animals infected with viruses whose existence is mediated by, or depends upon, the enzyme reverse 
transcriptase. Conditions which may be prevented or treated with the compounds of the present invention, especially 
conditions associated with HIV and other pathogenic retroviruses, include AIDS, AIDS-related complex (ARC), pro- 
fs gressive generalized lymphadenopathy (PGL), as well as chronic CNS diseases caused by retroviruses, such as, for 
example HIV mediated dementia and multiple sclerosis. 

[0059] The compounds of the present invention or any subgroup thereof may therefore be used as medicines against 
above-mentioned conditions. Said use as a medicine or method of treatment comprises the systemic administration 
to HIV-infected subjects of an amount effective to combat the conditions associated with HIV and other pathogenic 
20 retroviruses, especially HIV-1, 

[0060] The compounds of the present invention or any subgroup thereof may be formulated into various pharma- 
ceutical forms for administration purposes. As appropriate compositions there may be cited all compositions usually 
employed for systemically administering drugs. To prepare the pharmaceutical compositions of this invention, an ef- 
fective amount of the particular compound, optionally in addition salt form, as the active ingredient is combined in 
25 intimate admixture with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending 
on the form of preparation desired for administration. These pharmaceutical compositions are desirable in unitary 
dosage form suitable, particularly, for administration orally, rectally, percutaneously, or by parenteral injection. For ex- 
ample, in preparing the compositions in oral dosage form, any of the usual pharmaceutical media may be employed 
such as, for example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspen- 
se sions, syrups, elixirs, emulsions and solutions; or solid carriers such as starches, sugars, kaolin, diluents, lubricants, 
binders, disintegrating agents and the like in the case of powders, pills, capsules, and tablets. Because of their ease 
in administration, tablets and capsules represent the most advantageous oral dosage unit forms, in which case solid 
pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually comprise sterile 
water, at least in large part, though other ingredients, for example, to aid solubility, may be included. Injectable solutions, 
35 for example, may be prepared in which the carrier comprises saline solution, glucose solution or a mixture of saline 
and glucose solution. Injectable suspensions may also be prepared in which case appropriate liquid carriers, suspend- 
ing agents and the like may be employed. Also included are solid form preparations which are intended to be converted, 
shortly before use, to liquid form preparations. In the compositions suitable for percutaneous administration, the carrier 
optionally comprises a penetration enhancing agent and/or a suitable wetting agent, optionally combined with suitable 
to additives of any nature in minor proportions, which additives do not introduce a significant deleterious effect on the , 
skin. Said additives may facilitate the administration to the skin and/or may be helpful for preparing the desired com- 
positions. These compositions may be administered in various ways, e.g., as a transdermal patch, as a spot-on, as an 
ointment. 

[0061] To aid solubility of the compounds of formula (l-a), suitable ingredients, e.g. cyclodextrins, may be included 
45 in the compositions. Appropriate cyclodextrins are a-, p-, y-cyclodextrins or ethers and mixed ethers thereof wherein 
one or more of the hydroxy groups of the anhydroglucose units of the cyclodextrin are substituted with Chalky!, par- 
ticularly methyl, ethyl or isopropyl, e.g. randomly methylated p-CD; hydroxyC 1 . 6 alkyl, particularly hydroxyethyl, hydroxy- 
propyl or hydroxybutyl; carboxyC^alkyl, particularly carboxymethyl or carboxy-ethyl; C^alkylcarbonyl, particularly 
acetyl. Especially noteworthy as complexants and/or solubilizers are p-CD, randomly methylated p-CD, 2,6-dimethyl- 
50 p-CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl-y-CD, 2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-p-CD, and in 
particular 2-hydroxypropyl-p-CD (2-HP-p-CD). 

[0062] The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin hydroxy groups are 
etherified with different groups such as, for example, hydroxy- propyl and hydroxyethyl. 

[0063] The average molar substitution (M.S.) is used as a measure of the average number of moles of alkoxy units 
55 per mole of anhydroglucose. The average substitution degree (D.S.) refers to the average number of substituted hy- 
droxyls per anhydroglucose unit. The M.S. and D.S. value can be determined by various analytical techniques such 
as nuclear magnetic resonance (NMR), mass spectrometry (MS) and infrared spectroscopy (IR). Depending on the 
technique used, slightly different values may be obtained for one given cyclodextrin derivative. Preferably, as measured 
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by mass spectrometry, the M.S. ranges from 0.125 ^^.^^Si!^ by melt-extruding 

[oU Other suitable compositions for oral or recta. .nd subsequently milling 

dosage forms such as tablets and capsules. formula (l-a) and one or more pharma- 

trusion process comprising the following steps. 

a) mixing a compound of formula (l-a) and an appropriate water-soluble polymer, 

b) optionally blending additives with the thus obtained m.xture, 

c heating the thus obtained blend until one obtains a homogenous melt, 

d) forcing the thus obtained melt through one or more nozzles; ana 

e) cooling the melt till it solidifies. 

[0066] The solid dispersion product is milled or ground to ^^J^ 16 °° ^ 
preferably less than 400 ,m, more preferably less than ^^^SZ^S^ ^sTosity, when dissolved at 
[0067] The water-soluble polymers in the parties are polymers that^ have , a n ap parent y ^ 
20°C !n an aqueous so.ution at 2 % (w/v), of 1 to 5000 ^Ualkylce.luloses, hy- 

of 1 to 100 mPa.s. For example, suitable water-soluble P°^V^ f 2J!E5^ carboxyalkylalkylcellu- 
droxyalky, alky.ce.lu.oses, carboxya.ky.ce.h.toses, alkd ^St^^^S!^^ adds and the 
loses, carboxyalkylcellulose esters, starches, pect.nes ch.t n d r^^^ , po |yvinylalcohol, poly- 
salts thereof, polymethacrylic acids and the salts and H es ^ polymers are Eudragit 
alkylene oxides and copolymers of ethylene ox,de and propylene ox,de. Preferred water 

E® (Rohm GmbH, Germany) and hydroxypropyl methytee >Hu oses pre paration of the above-men- 

[0068] Also one or more cyclodextnns can be used as water solub e poymer ni v ' * acceptable unsub- 
oned particles as is disclosed in WO 97/18839. Said c ^"^ ^ pharmaceutical* 
stituted I and substituted cyclodextrins known in the art. more particularly a, p or 7 cycioaexr 

acceptable derivatives thereof. n ni«pthers described in U.S. Patent 3,459,731 . Further 

[0069] Substituted cyclodextrins which can be used .nclude P°^ m J^2Sw n hydroxy groups is replaced by 

hydroxybutyl.carboxy-methylorcarboxyethyl. ,«mathvi R cvclodextrin as described in Drugs of the 

I cvclodextrin an propylene oxide and may have a MS value of about 0 125 to 1 0 e.g. about 0.3 
00 V 71 A more noveTtype of substituted cyclodextrins ^^Z^. For example ratios of 1/100 to 
[0072] The ratio of the compound of formula (l-a) over eye lodextnn may vary ^y. M ^ ^ fc 

1 00/1 may be applied. Interesting ratios of the compound of formula (l-a) over cycloaextnn 
1 0/1 . More interesting ratios range from about 1 15 to 5/1 . nanoparticles which 

[0073] It may further be convenient to formulate the compounds of io ™^l a ^™™ Me average particle 

of the compound of to™* <l-> M do not *e»toa«yta* to wd JWJV ,,. ^n^cutol ex- 

S53L ^rn? in s=^ 
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acceptable and have appropriate dimensions and firmness. Examples of such materials are polymers, inorganic sub- 
stances, organic substances, and saccharides and derivatives thereof. 

[0078] It is especially advantageous to formulate the aforementioned pharmaceutical compositions in unit dosage 
form for ease of administration and uniformity of dosage. Unit dosage form as used herein refers to physically discrete 
5 units suitable as unitary dosages, each unit containing a predetermined quantity of active ingredient calculated to 
produce the desired therapeutic effect in association with the required pharmaceutical carrier. Examples of such unit 
dosage forms are tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, suppositories, 
injectable solutions or suspensions and the like, and segregated multiples thereof. 

[0079] Those of skill in the treatment of HIV-infection could determine the effective daily amount from the test results 
10 presented here. In general it is contemplated that an effective daily amount would be from 0.01 mg/kg to 50 mg/kg 
body weight, more preferably from 0.1 mg/kg to 1 0 mg/kg body weight. It may be appropriate to administer the required 
dose as two, three, four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may be for- 
mulated as unit dosage forms, for example, containing 1 to 1000 mg, and in particular 5 to 200 mg of active ingredient 
per unit dosage form. 

75 [0080] The exact dosage and frequency of administration depends on the particular compound of formula (I) or (I- 
a) used, the particular condition being treated, the severity of the condition being treated, the age, weight and general 
physical condition of the particular patient as well as other medication the individual may be taking, as is well known 
to those skilled in the art. Furthermore, it is evident that said effective daily amount may be lowered or increased 
depending on the response of the treated subject and/or depending on the evaluation of the physician prescribing the 

20 compounds of the instant invention. The effective daily amount ranges mentioned hereinabove are therefore only 
guidelines and are not intended to limit the scope or use of the invention to any extent. 

[0081] Also, the combination of an anti retroviral compound and a compound of formula (I) or (l-a) can be used as a 
medicine. Thus, the present invention also relates to a product containing (a) a compound of formula (I) or (l-a), and 
(b) another antiretroviral compound, as a combined preparation for simultaneous, separate or sequential use in anti-HI V 

25 treatment. The different drugs may be combined in a single preparation together with pharmaceutical^ acceptable 
carriers. Said other antiretroviral compounds may be known antiretroviral compounds such as nucleoside reverse 
transcriptase inhibitors, e.g. zidovudine (3'-azido-3'-deoxythymidine, AZT), didanosine (dideoxy inosine; ddl), zalcit- 
abine (dideoxycytidine, ddC) or lamivudine (3 , -thia-2'-3 , -dideoxycytidine, 3TC) and the like; non-nucleoside reverse 
transciptase inhibitors such as suramine, pentamidine, thymopentin, castanospermine, efavirenz, dextran (dextran 

30 sulfate), foscarnet-sodium (trisodium phosphono formate), nevirapine (11-cyclopropyl-5,11-dihydro-4-methyl-6H-dipy- 
rido[3,2-b:2',3'-e][1 ,4]diazepin-6-one), tacrine (tetrahydroaminoacridine) and the like; compounds of the TIBO (tetrahy- 
dro-imidazo[4,5,1-jk][1,4]-benzodiazepine-2(1H)-one and thione)-type e.g. (S)-8-chloro-4,5,6,7-tetrahydro-5-methyl- 
6-(3-methyl-2-butenyl)imidazo[4,5,1-jk][1,4]benzodiazepine-2(1H)-thione; compounds of the a-APA (a-anilino phenyl 
acetamide) type e.g. a-[(2-nitro-phenyl)amino]-2,6-dichlorobenzene-acetamide and the like; TAT-inhibitors, e.g. RO- 

35 5-3335 and the like; protease inhibitors e.g. indinavir, ritanovir, saquinovir, ABT-378 and the like; or immunomodulating 
agents, e.g. levamisole and the like. The compound of formula (I) or (l-a) can also be combined with another compound 
of formula (I) or (l-a). 

[0082] The following examples are intended to illustrate the present invention. 
40 Experimental part 

A. Preparation of the intermediate compounds 
Example A1 

45 

[0083] Reaction under argon atmosphere. A solution of 2,4,6-trimethylbenzenamine (0.00461 mol) in 1,4-dioxane 
(5 ml) was added to a solution of 5-bromo-2,4-dichloropyrimidine (0.00439 mol) in 1,4-dioxane (5 ml). A/,N-bis(1-meth- 
ylethyl)ethanamine (0.00548 mol) was added. The reaction mixture was stirred and refluxed for 20 hours. The solvent 
was evaporated. The residue was dissolved in ethyl acetate, washed with a saturated aqueous sodium bicarbonate 
so solution, water and brine, dried with sodium sulfate, filtered, and the solvent was evaporated. The residue was purified 
by column chromatography over silica gel (eluent: 1:5, 1:2 and 1:1 CH 2 CI 2 : hexane). Two pure fraction groups were 
collected and their solvent was evaporated, yielding 0.35 g (24%) of 5-bromo-4-chloro-N-(2,4,6-trimethylphenyl)-2-py- 
rimidinamine (interm. 1) and 0.93g (65%) of 5-bromo-2-chloro-A/-(2 1 4,6-trimethylphenyl)-4-pyrimidinamine (interm. 2). 

55 
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Example A2 
[0084] 

a) 4.Hyd r oxy-5.ch.oro-2- me thy,thiopyrimidine (0.0156 mo.) and 

as a melt and stirred at 180-200'C for 6 hours. The react.on m.xture was cooled and W^^fJJJ^ 
boiling CH 2 CI 2 and CH 3 CN to obtain 95% pure compound, wh.ch was dned, y.eld.ng 1 .27 g (33 /.) of [(5 
4-hydroxy-2-pyrimidinyl)aminolbenzonitnle0 

hydrochloride (interm. 5). 
Example A3 
[0085] 

35 Example A4 
[0086] 

Example A5 

rnrum To a flask under Argon was added 4-amino-2,5,6-trichloropyrimidine (0.08564 mol), 4-amino-benzonitrile 
[0087] To a flask under Argon was «i diethvlether (1 M- 85.6 ml). The mixture was placed in an oil 
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refluxed, cooled, then filtered. The filtrate was evaporated. The residue was dissolved in CH 2 CI 2 , washed with 1 N 
NaOH, then filtered. The solid was dissolved in 2-propanone, evaporated onto silica gel, and chromatographed using 
1-3% 2-propanone in hexane as eluent. The pure fractions were collected and the solvent was evaporated, yielding 
1.63 g (6.8%) of 4-[(4-amino-5 t 6-dichloro-2-pyrimidinyl)amino]benzonitrile (interm. 12). 

5 

B. Preparation of the final compounds 
Example B1 
10 [0088] 

a) To a flask under argon containing intermediate (1 ) (0.001 07 mol) was added ether. To this homogeneous solution 
was added HCI/diethylether (1M; 0.00109 mol). The solvent was evaporated and 1,4-dioxane (35 ml) and 4-ami- 
nobenzonitrile (0.00322 mol) were added. The reaction mixture was stirred and refluxed for 4 days. The solvent 

15 was evaporated. The residue was dissolved in CH 2 CI 2 , washed with a saturated sodium bicarbonate solution, 

dried, filtered and the solvent was evaporated to give 0.79 g of amber oil. The oil was purified by reverse phase 
HPLC. The desired fractions were collected and the solvent was evaporated, yielding residues 1 and 2. 
Residue 1 was purified by column chromatography over silica gel (eluent: 0 and 2% CH 3 OH:CH 2 CI 2 ). The pure 
fractions were collected and the solvent was evaporated, yielding 0.0079 g (2.0%) of 4-[[5-chloro-2-[(2,4,6-trimeth- 

20 ylphenyl)amino]-4-pyrimidinyl]amino]benzonitrile (compound 1). 

Residue 2 was purified by column chromatography over silica gel (eluent: 0 and 2% CH 3 OH:CH 2 CI 2 ). The pure 
fractions were collected and the solvent was evaporated, yielding 0.0044 g (1 .0%) of 4-[[5-bromo-2-[(2,4,6-trimeth- 
ylphenyl)amino]-4-pyrimidinyl]amino]benzonitrile (compound 2). 

b) To a flask containing intermediate 2 (0.00285 mol) was added ether. To this homogeneous solution was added 
25 HCI in diethyl ether (1 M; 0.00855 mol). The solvent was evaporated and 1 ,4-dioxane (20 ml) was added. Finally, 

4-aminobenzonitrile (0.00291 mol) and 1,4-dioxane (15 ml) were added and the reaction mixture was stirred and 
refluxed for seven days. The solvent was evaporated, the residue dissolved in CH 2 CI 2 , washed with 1 M NaOH, 
and the solvent evaporated. The residue was dissolved in CH 2 CI 2 (10 ml) and the precipitate was filtered off and 
dried, yielding 0.1 5g (13%) of 4-[[5-bromo-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile 
30 (comp. 3). 

Example B2 

[0089] 

35 

a) A 3:1 mixture of intermediate (8) and intermediate (9) [as prepared in example A3b] and 4-aminobenzonitrile 
(0.01422 mol) was heated in a pressure vessel at 180°C for 5 hours. The sample was partitioned between CH 2 CI 2 
and diluted NaHC0 3 , dried over K 2 C0 3 , filtered, and evaporated. CH 3 CN was stirred in, the resulting precipitate 
removed by filtration. The filtrate was further purified by reverse phase HPLC. The pure fractions were collected 
40 and the solvent was evaporated, yielding 0.17 g of 4-[[4-amino-5-chtoro-6-[(2,4,6-trimethylphenyl)amino]-2-pyri- 

midinyl]amino]benzonitrile trifluoroacetate (1:1) (comp. 4). 

Example B3 

45 [0090] HCI in diethylether (1 M; 0.0045 mol) was added to a suspension of intermediate (4) (0.003 mol) in 1 ,4-dioxane 
(5 ml), stirred under argon in a sealable tube. The mixture was warmed to evaporate the diethylether, and 2,4,6-tri- 
methylbenzenamine (0.009 mol) was added. The tube was sealed, and the reaction mixture was heated to 150°C for 
12 hours. The reaction mixture was allowed to cool to room temperature. Sequentially, silica gel (2.2 g) and CH 3 OH 
(50 ml) were added. After evaporating the solvent, the residue was purified by flash chromatography (eluent gradient: 

50 CH 2 CI 2 :CH 3 OH: NH 4 OH 99.5: 0.45: 0.05 up to 99: 0.9: 0.1). The pure fractions were collected and the solvent was 
evaporated. The residue was dried , yielding 0.80 g (73.4%) of 4-[[5-chloro-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimid- 
inyl]amino]benzonitrile (comp. 5). 

Example B4 

55 

[0091] A mixture of intermediate (5) (0.0025 mol) and 2,6-dibromo-4-methylbenzenamine (0.0075 mol) in 1 ,3-dioxane 
(5.0 ml) in a sealed tube under argon was heated and stirred at 1 60°C for 1 6 hours. The reaction mixture was concen- 
trated by rotary evaporation onto silica gel (2.0 g). The material was purified by flash chromatography (eluent 1:1 
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hexanes- CHXIv neat CH 2 CI 2 ; 0.5%, 1 % (10%NH 4 OH in CH 3 OH) in CH 2 CI 2 ) for 90% purity Recrystallization afforded 
oTgO 2 2%) of 4-[[5-chloro-4-[(2,6-dibromo-4-methylphenyl)amino].2-pyrimidinyl]amino]benzon^ (comp. 1 0, 95 

% purity). 
Example B5 

r00921 NaH (0 0075 mol; 60% suspension in oil) was added to a suspension of 2,4,6-trimethylphenol (0.0075 , mol) 
! 1 I LxanefS m i in a sealable tube under argon. The mixture was stirred for 15 minutes, and intermediate 4) 

was alS to cool to room temperature. After silica gel (2.0 g) was added, the solvent was evaporated. The . residue 
was purified by flash column chromatography over silica gel (eluent gradient: CH 2 CI 2 : hexanes 9:1 up to 10O0 then 
CH a CH OH NH.OH 100- 0' 0 up to 97: 2.7: 0.3). The pure fractions were collected and the solvent was evaporated. 
?he 2 ?esPdue 3 wa^ • Sried ySding 0.73 g of (80.2%) 4- [l 5.ch l oro-4-(2,4,6-«rimethylphenoxy ) -2-pyrimidiny l ]am l no] ben- 

zonitrile (comp. 6). 
Example B6 
[0093] 

a) NaH, 60% suspension in oil (0.003 mol) and 1-methyl-2-pyrrolidinone (3 ml) were added to « suspension of 
4 hvoraxv-S 54-hydroxy-3,5-dimethylbenzonitrile (0.003 mol) in 1 ,4-dioxane (3 ml) .n a sealable tube under argon. 
Afte y r S h^d evolved, intermediate (11) (0.001 mo.) was added. The tube was ^^f^TZ 
was heated to 160°C for 16 hours. The mixture was cooled to room temperature, transferred to a ^beaker and 
dieted with methanol (20 ml). Water (200 ml) was added dropwise. The aqueous mixture was extracted w,th 
CHcjSuOH 90/1 0 3 x 300 ml). The organic layer was separated, dried, filtered and adsorbed onto sea ge 
M of The Solvent was evaporated and the residue was purified by flash column chromatography over s.lica ge 

L2nfS5!S5H«^ from 100/0/0 to 98/1 .8/0.2). The desired Actions were collected and the ^en 
was evaporated. The residue was triturated with hot CH 3 CN, filtered off, then dned, yielding 0.20 g (47.6 /o) of 
4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]amino]benzonitr.le (comp. 17) 

b) n Butyllithium (0 010 mol) was added to a solution of W -(1-methylethyl)-2-propanarn,ne (0.010 ^« 
dofuran(250ml) stirred at 0°C. After stirring cold for 30 min, compound (17) (0.005 mol) was added. The resu.t.ng 
mTlrwaSd cold for 1 5 min at which point ethyl 2-bromoethanoate (0.01 5 mol) was added and the temper- 
aut was allowed to rise to room temperature and the reaction mixture was stirred for 16 hours wh,ch drove the 
reacfio^to 50% completion. Quenched with 0.5 ml H 2 0, the sample was concentrated by rotary evaporation onto 
Sel and^Xflashchromato 

CH 2 Cl' 2 ) to give a white solid which was 1:1 starting materia. A:product. Preparatory HPLC 
into tubesconLing 1 mmo. NaHC0 3 effected final purification. Lyophi.ized ^J""™"? "E^fi 
(1-1 (50 ml total)) and separated. The aqueous phase was extracted 2 more times with 25 ml CH 2 CI 2 . The organic 
iaylL weVelXed and dried over sodium sulfate, filtered and rotary evaporated to white solid dried ,n vacuo 
at 65°C 18 hours. Yield: 0.33 g of 




mixture was stirred for 15 min. Chioromethy.-2,2-dimethylp ro panoate (0.00600 mol) was 
added and the reaction mixture was stirred for 16 hours at room temperature, then , stirred an remixed f ^ 
nou* then cooled. Tetrahydrofuran (20 ml) was added. NaH 60% (0.00600 mo.) and 

prapanoate (0.00600 mo.) were added and the resulting reaction mixture was stirred for 24 hours. The solvent 
was evaporated. The residue was dissolved in CH 2 CI 2 , washed with water, and the solvent was evaporated. The 
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residue was purified by column chromatography over silica gel (eluent: CH2CI2/CH3OH 100/0 and 99.5/0.5). The 
desired fractions were collected and the solvent was evaporated. The residue was purified on the Gilson. This 
fraction was crystallized from 2-propanol, filtered off and dried. Yield: 0.60 g of 



10 




15 

(23.6%, white solid) (comp. 60). 

d) A suspension of compound (17) (0.0020 mol) in tetrahydrofuran (40 ml) was treated with 0.24 g of NaH in one 
portion. The effervescent mixture was stirred for 2 hours to afford a bright yellow suspension. A solution of 2,2'- 
oxybisacetyl chloride (0.020 mol) in tetrahydrofuran (10 ml) was prepared and cooled in an ice bath. Via cannula, 

20 the resultant A/B suspension was transferred to the cold solution of 2,2 , -oxybisacetyl chloride dropwise over 10 

minutes. The mixture was warmed to room temperature and stirred for 3 days. Another 0.24 g of NaH was added 
and after 2 days the reaction was cooled in an ice bath and treated with a mixture of methanol (0.150 mol) and N, 
Akiiethylethanamine (0.150 mol) dropwise over 30 minutes. The reaction mixture was warmed to room temperature 
and after 16 hours poured into ether and extracted with saturated NaHC0 3 . The aqueous fraction was extracted 

25 2 x with ether and the combined ether extracts were backwashed 3 x with water and dried over MgS0 4 . Concen- 

tration afforded 2.91 g of an oily residue that was subjected to reverse phase prep HPLC. Lyophilization of the 
appropriate fractions provided 0.16 g of the 
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sample as a beige powder (14.5% purified yield) (comp. 61). 

40 

Example B7 

[0094] To a pressure vessel under argon was added intermediate 12 (0.00286 mol), 4-cyano-2,6-dimethylaniline 
(0.00571 mol), 1M HCI in diethyl ether (0.00140 mol) and 1,4-dioxane (8 ml). The reaction mixture was heated in an 

45 oil bath under a stream of nitrogen until all the solvents had evaporated. 1-methyl-2-pyrrolidinone (3 ml) was added, 
and the reaction mixture heated at 220-240 °C for 3 hours. Heating was continued at 210-220 °C for 6 hours. The 
residue was dissolved in 1,4-dioxane, evaporated, partitioned between CH 2 CI 2 and 1 N NaOH, filtered, dried organic 
layers with potassium carbonate and evaporated. The desired compound was isolated and purified by preparative 
reverse phase chromatography. The pure fractions were collected and the solvent was evaporated, yielding 0.0165 g 

so (1.1% after lyophilization) of 4-[[4-amino-5-chloro-6-[(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]-amino]ben- 
zonithle trifluoroacetate (1:1) (comp. 19). 

Example B8 

55 [0095] A mixture of intermediate (11) (0.0011 mol), 2,6-dimethyl-4-(2-propyl)benzenamine (0.0011 mol), A/,/V,/V',/V- 
tetramethyl-1,8-naphthalenediamine (0.0022 mol) and 1 M HCI in ether (2.3 ml) (0.0023 mol) in 1,4-dioxane (25 ml) 
was stirred and heated to 95°C for 16 hours. Solvent was removed by rotary evaporation and the residue was purified 
by reverse phase preparatory HPLC. The combined fractions containing the desired material were lyophilized to yield 
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0.23g of 




(48%); mp. 1 98-201 °C (comp. 40) 
Example B9 



[00961 N N-di(methylethyl)ethanamine (0.0024 mol) was added to 4-amino-2,5-dimethyl-3,4-ben2on.tnle (0.0021 9 
mol) and 4-[[(5-bromo-4,6-dichloro)-2-pyrimidinyl]amino]-benzonitrile (0.00218 mol). The reaction vial was sealed and 
heated to 1 55-160 °C with stirring for 1 .5 days. The sample was cooled to room temperature. The sample was treated 
with flash column chromatography over silica gel (eluent: CH 2 CI 2 ). Purification was completed through prepara ive 
HPLC to yield 0.05g of 4-[[5-bromo-4-chloro-6-[(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitnle 

(5.0%); mp. 259-260°C (comp. 42). 
Example B10 

[0097] Sequentially 2,4,62,4,6-trimethylbenzenamine (0.0022 mol) and A/,N-di(methylethyl)-ethanamine (0.0024 
mol) were added to a solution of and 4-[[(5-bromo-4,6-dichloro)-2-pyrimidinyl]amino]benzonitrile (0.00218 mol) in 
1 4-dioxane (10 ml). The tube was sealed and the suspension was heated to 120-130X in an oil bath wh.le stirring 
for 90 hours. The mixture was cooled to room temperature. More /v,/v-di(methylethyl)-ethanamine (15 ml) was added, 
and the sample was reheated to 120-130 °C for 64 hours. The reaction was heated at 150JC for 6 days The , sample 
was cooled to room temperature. The sample was diluted with ethylacetate and extracted with cold 1M NaOH. The 
aqueous phase was backwashed with ethylacetate. The combined organic phases were dried and concentrated Flash 
column chromatography over silica gel (eluent: CH 2 CI 2 ). The sample was further purified by preparatory HPLC to yield 
0.53g of 4-[[5-bromo-4-chloro-6-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitnle (54.9 /o); mp. 

220-221 °C (comp. 41). 
Example B11 

[0098] A mixture of 4-aminobenzonitrile (0.0043 mol) and 

N a 

(0 0021 mol) in 1 ,4-dioxane (30 ml) was stirred at 1 00°C for 1 6 hours. The solvent was removed by rotary evaporation. 
The solid residue was triturated and the residue was dried in vacuo at 40»C for 16 hours, yielding 0.452 g of 
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5 




10 

(55%); mp. >300°C (comp. 43). 
Example B12 

15 

[0099] To a pressure vessel was added 



20 




25 

(0.00567 mol), 4-aminobenzonitrile (0.01163 mol) and 1-methyl-2-pyrrolidinone (20 ml). The reaction mixture was heat- 
ed at 140 °C for 1 6 hours. The reaction mixture was cooled to room temperature and acetonitrile and water were added. 
The resulting precipitate was filtered, and the solid recrystallized with acetonitrile to give 1 .27 g of 4-[[5-bromo-4-(4-cy- 
ano^^-dimethylphenoxyj-e-methyl^-pyrimidinyllaminojbenzonitrile (52); mp. 260-262°C (comp. 44). 

30 

Example B13 

[0100] Intermediate (11) (0.001 mol) and 2,6-dimethyl-4-aminobenzonitrile (0.00473 mol) were combined and heated 
to 150°C while stirring for 16 hours. The sample was dissolved in CH 3 OH and evaporated onto silica gel (1 g) and 
35 eluted with 1:1 hexanes: CH 2 CI 2 , 4:1 CH 2 CI 2 :hexanes, and neat CH 2 CI 2 (2 L). The desired fractions wer evaporated 
and the residue was dried in vacuo for 16 hours at 45°C. The thus obtained was transferred to a 4 ml vial in CH 2 CI 2 
and the solvent was evaporated, yielding 0.120 g of 4-[[5-bromo-6-t(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl] 
amino]benzonitrile (28.6%); mp. 277-280°C (comp. 45). 

40 Example B14 

[0101] 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyl]amino]-benzonitrile (0.00250 mol) and 
NhVM-dioxane 0.5M (0.015 mol) were heated in a pressure vessel at 150°C for 4 days. The sample was allowed to 
sit at ambient conditions for 2 days. Water was added slowly to the mixture until a precipitate formed. The mixture was 
45 stirred for 2 hours and filtered. The solid was recrystallized from CH 3 CN to obtain 0.58 g (fraction 1). The filtrate was 
evaporated (fraction 2). Both fractions were combined and purified by column chromatography, eluting with CH 2 CI 2 . 
The resulting residue of the desired fraction was recrystallized from CH 3 CN to yield 0.44 g of 4-[[4-amino-5-bromo- 
6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]benzonitrile (40.5%). The sample was dried at 80°C for 16 
hours at 0.2 mm Hg (comp. 46). 

50 

Example B15 

[0102] 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyl]amino]-benzonitrile (0.000660 mot), 
tetrahydrofuran (1 ml), and 1-pyrrolidineethanamine (0.00198 mol) were added to a pressure vessel. The mixture was 
55 heated at 75°C for 16 hours. CH 2 CI 2 was added, and the mixture was washed with water, dried, filtered and the filtrate 
was evaporated. Purification using flash column chromatography eluting with 1:9 methanohmethylene chloride pro- 
duced a solid which was redissolved in CH 3 CN. HCl/diethylether 1 .0M (0.48 ml) was added, and the mixture was cooled 
in ice. Filtration yielded 0.19 g of 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-[(1-pyrrolidinyl)ethylamino]-2-pyri- 
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midinyl]amino]benzonitrile hydrochloride (1:1) (50.6%); mp. 208-21 0°C (comp. 47). 
Example B16 

[0103] To a pressure vessel was added 4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-6-chloro-2-pyrimidinyl]amino] 
benzonitrile (0.00064 mol), tetrahydrofuran (3 ml), amethylhydroxylamine (0.06 g), tetrahydrofuran and NaOH 1N 
(0.00067 mol). The reaction mixture was stirred for 3 days at room temperature, then for 1 day at 75 °C, for 1 day at 
90°C and for 2 days at 110°C. To O-methylhydroxylamine (0.60 g) was added tetrahydrofuran (4 ml) and NaOH 50% 
(0.00719 mol). The liquid was decanted into the reaction flask and the reaction mixture was heated at 110 °C for 3 
days. The solvent was evaporated. The residue was dissolved in CH 2 CI 2 , washed with a saturated NaHC0 3 solution 
and water, dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The residue was purified by column chromatog- 
raphy over silica gel (eluent: CH 2 CI 2 /CH 3 OH 98/2). The pure fractions were collected and the solvent was evaporated. 
The residue was crystallized from CH 3 CN, filtered off and dried, yielding 0.15 g of 4-[[5-bromo-4-(4-cyano-2,6-dimeth- 
ylphenoxy)-6-(methoxyamino)-2-pyrimidinyl]amino]benzonitrile (51 %); mp. 185-186°C. The sample was dried (0.2 mm 
Hg, 80°C, 16 hours) (comp. 48). 



a) n-Butyllithium (2.0 1, 0.005 mol) was added to a 0°C stirred solution of 1-(methylethyl)-2-propanamine (0.70 ml, 
0.005 mol) and tetrahydrofuran (300 ml). After stirring cold for 30 min, compound (17) (0.005 mol) was added. The 
resulting mixture was stirred cold for 30 min at which point 1,1-dimethylethyl bromoacetate (1 .5ml, 10mmol) was 
added and the temperature was allowed to rise to room temperature and the reaction was stirred for three. In a 
separate flask n-butyl!ithium (2.0ml, 5 mmol) was added to a stirred 0°C solution of 1-(methylethyl)-2-propanamine 
(0.70ml, 5mmol) in tetrahydrofuran (50ml) and allowed to react for 30min at which time it was transferred to the 
room temperature reaction. This procedure was repeated. Quenched with 0.5ml H 2 0, the sample was concentrated 
by rotary evaporation onto silica gel, and purified by flash chromatography (eluting with 0, 10, 20% ethylacetate 
in hexanes) to give a white solid of 



mp. 195-197°C (comp. 56). 

b) A suspension of compound (17) in 40 ml of N,/V-dimethylformamide was treated with 0.24g of NaH. The effer- 
vescent mixture was stirred for 90. A solution of 1 ,4-dichloro-1 ,4-butanedione in 10 ml A/,A/-dimethylformamide 
was prepared and cooled in an ice bath. The mixture prepared from compound (17) was transferred to the cold 
solution of 1(methylethyl)-1-propanamine and was warmed to room temperature with stirring for 42 hours. Another 
0.24g of NaH was added, the reaction was stirred for 3 days, and diluted with ether and poured into ice. Precipitation 
was removed by filtration. The 2 phase filtrate was separated and the acidic aqueous fraction was extracted twice 
more with ether. The combined ether fractions were washed with small volumes of distilled water and dried. The 
solvent was evaporated and the residue was subjected to silica gel column chromatography. Reverse phase prep 
HPLC with immediate cooling for lyophilization of the appropriate fractions provided 0.07g of 



Example B17 



[0104] 
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5 




10 (7.8%); mp. 232-233°C (comp. 57). 

c) To a flask under argon was added NaH 60% and tetrahydrofuran. The reaction was stirred at room temperature 
for 1 0min and compound (17) added. After stirring for 1 hr ethyl carbonochloridate was added. The reaction mixture 
was stirred at room temperature for another 16hrs and the solvent evaporated. The residue was partially dissolved 
is in dimethylsulfoxide and filtered. The filtrate was purified by reverse phase chromatography and lyophilized to give 

0.47g(18%)of 



20 



25 




(comp. 58). 



30 



35 



d) A mixture of of 4-[[5-amino-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]-amino]benzonitrile (0.00147 mol) 
in ethanoic acid anhydride (10 ml) and 2-propanone (10 ml) was stirred at room temperature for 16 hours. The 
mixture was then heated to 55°C, and more ethanoic acid anhydride (3 ml) was added. The mixture was removed 
from heat after 18 hours and stirred for 6 days at room temperature. The sample was concentrated by rotary 
evaporation to a solid. Purification by column chromatography (eluting with 0, 0.5, 1, 1.5, 2% (10% NH 4 OH in 
CH 3 OH) in methylene chloride) yielded 



40 



45 



. ^ NH 




50 



55 



mp. 290-295°C. The solid was dried in vacuo for 16 hours at 60°C (comp. 49). 
Example B18 

[0105] A mixture of 4-[[4-(4-cyano-2,6-dimethylphenoxy)-5-nitro-2-pyrimidinyl]amino]-benzonitrile (0.0005 mol) in 
tetrahydrofuran (20 ml) was hydrogenated overnight with Pd/C 10% (0.100 g) as a catalyst. After uptake of H 2 (3 equiv; 
0.0015 mol), the catalyst was filtered off and the filtrate was concentrated by rotary evaporation and dried in vacuo 
over 16 hours at 40°C, yielding 0.15 g of 4-[[5-amino-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]amino]benzoni- 
trile (84%); mp. >300°C (comp. 50). 
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Example B1 9 

[0106] 4-[[4-[(2,4,6-trimethylphenyl)amino]-5-nitro-2-pyrimidinyl] amino]benzonitrile (0.001 mol), Pd/C 10% (0.025 
g) ethanol (20 ml) and hydrazine (0.030 mol) were combined to form a slurry and stirred at room temperature for 16 
hours The solvent was removed by rotary evaporation. The residue was taken up in tetrahydrofuran (20 ml) and 
methanol (1 ml). A second portion of hydrazine (0.5 g)was added, and the reaction was stirred for 16 hours at room 
temperature. A third portion of hydrazine (0.5 ml) was added and the reaction was stirred for an additional 16 hours at 
room temperature. The sample was concentrated by rotary evaporation onto silica gel (1 g) and purified by flash chro- 
matography (eluent: 0.5, 1 ,2 % 1 0% (NH 4 OH in CH 3 OH) in CH 2 CI 2 ). The desired fractions were purified by preparatory 
HPLC to yield 0.24 g of 4-[[5-amino-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitnle (70 /.); mp. 

224-225°C (comp. 51). 
Example B20 

[0107] Compound (3) (0.001 mol), trimethyl silanecarbonitrile (0.0012 mol), Pd(PPh 3 ) 2 CI 2 (0.020 g), Cul (0.010 g) 
and CF,COOH/H 2 0 (3 ml) were combined in a sealed tube and heated to 110°C for 1 0 hours. Second portions of the 
catalysts Pd(PPh 3 ) 2 CI 2 (0.020 g) and Cul (0.010 g), and CF 3 COOH/H 2 0 (3 ml) were added and the reaction m.xture 
was stirred for 10 hours at 110°C. The material was concentrated by rotary evaporation. The residue was purified by 
preparative reversed-phase HPLC. The desired fractoins were concentrated and purified by reversed-phase prepar- 
ative HPLC and dried with a stream of N 2 , then in vacuo at 40°C for 1 6 hours. Yield: 0.011 g of 4-[[5-ethynyl-4-[(2,4,6-tn- 
methylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; mp. 165-175°C (comp. 52). 

Example B21 

[0108] Compound (3) (0.000906 mol), tributylphenyl stannane (0.000906 mol), Pd(PPh 3 ) 4 (0.002718 mol), and 
1 4-dioxane (3 ml) were combined under N 2 in a sealed tube and heated to 110°C for 16 hours. The reaction mixture 
was cooled and concentrated by rotary evaporation. The sample was purified by Preparatory Reverse Phase HPLC, 
then dried under Ar stream. Drying in vacuo yielded 0.0845 g of or 4-[[5-phenyl-4-[(2,4,6-trimethylphenyl)am.no]-2-py- 
rimidinyl]amino]benzonitrile; mp. 209-21 4°C (comp. 53). 

Example B22 

[0109] Compound (3) (0.001 mol), tetraethenyl stannane (0.22 ml), 1 ,4-dioxane (2 ml) and Pd(PPh 3 ) 4 (0.1 12 g) were 
combined in a sealed tube under Ar. The mixture was stirred and heated to 100°C for 16 hours. More tetraethenyl 
stannane and Pd(PPh 3 ) 4 were added. The reaction was placed under Ar, stirred and heated. The reaction was con- 
centrated by rotary evaporation and purified on preparative HPLC. The material was dried with a N 2 stream, and dried 
under vacuum for 4 hours at 60°C to obtain 0.422g of 4-[[5-ethenyl-4-[(2,4,6-trimethylphenyl)amino]-2-pynm.dinyl]ami- 
no]benzonitrile; mp. 237-242°C (comp. 54). 

Example B23 

[01 1 0] Compound (3) (0.001 225 mol), CuCN (0.001 470 mol) and /v,/v-dimethylformamide (2 ml) were combined in 
a sealed tube under Argon, then stirred and heated to 160°C for 16 hours. The residue was purified by column chro- 
matography (eluent: CH 2 Cl2/hexane 1/1 , then pure CH 2 CI 2 ). The desired fractions were collected and the solvent was 
evaporated. The residue was triturated under CH 2 CI 2 at room temperature. The solid was dried (vacuum, 40°C, 24 
hours, yielding 0.0864 g of 




(24%); mp. 254-259°C (comp.55). 
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[0111] Tables 1,2,3 and 4 list compounds of formula (l-a) which were made analogous to one of the above examples. 
Table 1 




Comp. 
No. 


Ex. 
No. 


Y 


Physical data 


1 


Bla 


CI 




2 


Bla 


Br 


mp. 227-228°C 


22 


Bll 


N0 2 


mp. 224-226°C 



Table 2 




Q 



Co. 
No. 


Ex. 
No. 


R a 


R b 


R c 


X 


Y 


Q 


mp. / salt 


3 


Bib 


CH 3 


CH 3 


CH 3 


NH 


Br 


H 


mp. 227-228°C 


4 


B2 


CH 3 


CH 3 


CH 3 


NH 


CI 


NH 2 


mp. 241-242°C; 
trifluoroacetate(l:l) 


5 


B3 


CH 3 


CH 3 


CH 3 


NH 


CI 


H 


mp. 224-226°C 


6 


B5 


CH 3 


CH 3 


CH 3 


0 


CI 


H 


mp. 218-219°C 


7 


B5 


CH 3 


CH 3 


CH 3 


S 


CI 


H 


mp. 264-266°C 


8 


B5 


CH 3 


Br 


CH 3 


0 


CI 


H 


mp. 237-238°C 


9 


B3 


CH 3 


Br 


CH 3 


NH 


CI 


H 


mp. 217-219°C 


10 


B4 


Br 


CH 3 


Br 


NH 


CI 


H 


mp. 262-263°C 
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Co. 
No. 



Ex. 
No. 



11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
40 



B4 
B4 
B4 
B4 
B5 
B5 
B6 
B5 
B7 

B3 
B3 
B23 

B23 
B14 
B14 
B14 
B14 
B14 
B14 
B14 
Bll 
B5 
B5 
B5 
B6 
B5 
B8 



R° 



Br 

CH; 
CH 3 
CI 
CI 
CH 3 
CH 3 
CH 3 
CH 3 

CI 
CH 3 
CH 3 



Br 

C(CH 3 ) 3 

CN 

CI 

Br 

CI 

CN 

CN 

CN 

CI 
Br 
CN 



CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

CH 

CH 3 

CH 3 

CH 3 

CH 3 



41 
42 
43 
44 
45 
46 



BIO 
B9 
Bll 
B12 
B13 
B14 



Br 

CN 

CN 

CH 3 

CH 3 

CN 

CN 

CH 3 

CH 3 

CH 3 

CH 3 

CN 

CN 

CH 3 



CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 



F 

CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 



NH 

NH 

NH 

NH 

O 

O 

0 

o 



CI 

CI 

CI 

CI 

CI 

CI 

Br 

CI 



NH CI 



CH 3 I NH 
CH 3 NH 
CH 3 I NH 



CH 3 CH(CH 3 ) 2 



CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 



CH 3 
CN 
CN 
CN 
CN 
CN 



NH 
O 

o 
o 
o 
o 
o 
o 

NH 

O 

O 

O 

O 

O 

NH 



CH 3 
CH 3 
CH 3 
CH 3 
CH 3 
CH 3 



Br 
Br 

CN 

CN 
Br 
Br 
Br 
Br 
Br 
CI 
CI 
N0 2 
Br 
CI 
CI 
CI 
CI 
Br 



NH 
NH 
O 
O 

NH 
O 



Br 
Br 

N0 2 

Br 
Br 
Br 



H 
H 
H 
H 
H 
H 
H 
H 

NH 2 

H 
H 
H 



H 

NH-CH 3 

NH 2 

NH 2 

NH-CH 3 

NH-C 2 H 5 

NH 2 

NH 2 

H 

H 

CI 

CI 

Br 

Br 

H 

CI 
CI 
H 

CH 3 
H 

NH 2 



mp. / salt 



mp. 200-202°C 

mp.214-215°C 

mp. 281-283°C 

mp. 243-245°C 

mp. 244-247°C 

mp. 232-235°C 

mp. 288-289°C 

mp. 283-284°C 

mp. 266-268°C; 
trifluoroacetate (1:1) 

mp. 253-254°C 

mp. 243-245°C 

mp. 275-290°C; 
trifluoroacetate (1:1)| 

mp. 291-299°C 

mp. 248-250°C 

mp. 255-256°C 

mp. 213-214°C 

mp. 263-264°C 

mp. 272-274°C 

mp. 199-202°C 

mp. >300°C 

mp. 207-2l5°C 

mp. 225-226°C 

mp. 273-276°C 

mp. 281-282'C 

mp. 214-215°C 

mp. 198°C; 
trifluoroacetate (1:2)1 

mp. 220°C 

mp. 259°C 

mp. >300°C 

mp. 260°C 

mp. 277°C 

mp. 255°C 
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Co. 
No. 


Ex. 
No. 


R a 


R b 


R c 


X 


Y 


Q 


mo / salt 

lHW" • * ****** 


47 


B15 


CH 3 


CN 


CH 3 


0 


Br 






mp.208°C;HCl (1:1) 


48 


B16 


CH 3 


CN 


CH 3 


0 


Br 


-NH-0-CH 3 


mp. 185-186°C 


49 


B17d 


CH 3 


CN 


CH 3 


0 


-NH-COCH3 


H 




mp. 290-295°C 


50 


B18 


CH 3 


CN 


CH 3 


0 


-NH 2 


H 




mp. >300°C 


51 


B18 


CH 3 


CH 3 


CH 3 


NH 


-NH 2 


H 




mp. 224-225°C; 
trifluoroacetate (1:1) 


52 


B20 


CH 3 


CH 3 


CH 3 


NH 


CN 


H 




mp. 165-175°C 


53 


B21 


CH 3 


CH 3 


CH 3 


NH 


phenyl 


H 




mp. 209-2 14°C 


54 


B22 


CH 3 


CH 3 


CH 3 


NH 


-CH=CH 2 


H 




mp. 237-242°C; 
trifluoroacetate (1:1) 


55 


B23 


CH 3 


CH 3 


CH 3 


NH 


-CH=CH 2 


H 




mp. 254-259°C 



Table 3 




Comp. 
No. 


Ex. 
No. 


Z 




38 


B17C 


-C(=0)-CH 3 


mp. 194-196 °C 


56 


B17a 


-CH 2 -CO-0-C(CH 3 ) 3 


mp. 195-197°C 


57 


B17b 


-CH=0 


mp. 232-233°C 


58 


B17c 


-CO-0-C 2 H 5 


mp. 209-2 10°C 


59 


B6b 


-CH 2 -CO-OC 2 H 5 


mp. 185-190°C 


60 


B6c 


-CH 2 -0-CO-C(CH 3 ) 3 


mp. 168-169°C 


61 


B6d 


-CO-CH 2 -OCH 2 -CO-OCH 3 


mp. 184-185°C 
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10 



Table 4 




Comp. 
No. 


Ex. 
No. 


R a 


R b 


x 


Y 


Q 




39 


B5 


CI 


CI 


s 


Br 


H 


mp. 198-200 °C 



15 C. Pharmacological example 
Example C.1 



20 



25 



30 



35 



[01 12] A rapid, sensitive and automated assay procedure was used for ^m^***^^ S 985) 
HIV-1 transformed T4-cell line. MM. which was previously shown (Koyanag, e al. nt 

to be highly susceptible to and permissive for HIV infection, served as the target cell line Inh b.fon of the H,v induced 

c^topathic effect was used as the end point. The viability of both HIV- and mock-infected cells was 

pLometrica.ly via the in situ reduction of 3-(4,5-dimethylthiazo.- W 

50% cytotoxic concentration (CC 50 in ,M) was defined as the concentration 0, H c ° m P° un ^ 

of the mock-infected control sample by 50%. The percent protection achieved by the compound ,n HIV .nfected 

was calculated by the following formula: 



(OD t )hiv - ( qp c)hiv 
(OD c ) MOC k ' (° D cW 



expressed in %, 



whereby (OD T ) HIV is the optical density measured with a given concentration of the tes compound m H Infected 
cells; (OD c ) H ' v is the optical density measured for the control untreated HIV-infected cells; <O^W» *" ^pt^al 
density measured for the control untreated mock-infected cells; al. optica, density 

The dose achieving 50% protection according to the above formula was defined as the WJjJJJSKlE 
(IC„ in uM) The ratio of CC 50 to IC 50 was defined as the selectivity index (SI). The compounds of formula (I A) were 
show to inhibit HIV-1 effectively. Particular IC 50 , CC* and SI values are listed in Table 5 here.nbe.ow. 



40 



45 



50 



55 
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Table 5 



Co. 
No. 


IC 50 (HM) 


CC 50 (HM) 


SI 




Co. 
No. 


IC 5O 0iM) 


CC 50 (nM) 


SI 


2 


0.030 


82.6 


2730 




10 


0.005 


0.4 


92 


3 


0.006 


4.4 


738 




11 


0.002 


0.4 


183 


1 


0.004 


10.9 


2787 




12 


0.020 


48.5 


2393 


4 


0.002 


10.0 


5555 




13 


0.0005 


0.4 


860 


5 


0.002 


0.4 


178 




14 


0.002 


0.4 


191 


6 


0.009 ' 


> 100 


> 11049 




15 


0.010 


>100 


>9661 


7 


0.084 


> 100 


> 1182 




16 


0.010 


> 100 


> 10416 


8 


0.012 


> 100 


>8298 




17 


0.002 


>10 


>6451 


9 


0.003 


1.2 


376 




18 


0.001 


>10 


>7142 


46 


0.002 


>200 


> 71428 




60 


0.002 


74.52 


39223 


61 


0.002 


>10O 


> 52631 













Claims 

1 . A compound having the formula 




a A/-oxide, an addition salt, a quaternary amine or a stereochemical^ isomeric form thereof, wherein 
q is 0, 1,2, 3 or 4; 

R 1 is hydrogen; aryl; formyl; C^alkylcarbonyl; Chalky!; C^alkyloxycarbonyl; C^alkyl substituted with 

formyl, C^alkylcarbonyl, C^alkyloxycarbonyl, C^alkylcarbonyloxy; C^ealkyloxyC^alkylcarbonyl 
substituted with C^alkyloxycarbonyl; 

R 2a 

is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, C^alkyl substituted with cyano, amino- 
carbonyl or mono- or di(methyl)aminocarbonyl, C 2 . 6 alkenyl substituted with cyano, or C 2 . 6 alkynyl sub- 
stituted with cyano; 

each R 2 independently is hydroxy, halo, C^alkyl optionally substituted with cyano or «C(=0)R 6 , C 3 . 7 cycloalkyl, 
C 2 . 6 alkenyl optionally substituted with one or more halogen atoms or cyano, C 2 . 6 alkynyl optionally 
substituted with one or more halogen atoms or cyano, C^alkyloxy, C^alkyloxycarbonyl, carboxyl, 
cyano, nitro, amino, mono- or dKC^alkylJamino, polyhalomethyl, polyhalomethyloxy, polyhalometh- 
ylthio, -S(=0) p R6, -NH-S(=0) p R6, -C(=0)R 6 , -NHC(=0)H, -C(=0)NHNH 2 , -NHC(=0)R 6 ,-C(=NH)R 6 or 
a radical of formula 

t> - 
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wherein 



each A independently is N, CH or CR 6 ; 
B is NH, O, S or NR 6 ; 

substituted with one or two substituents independently selected from 

• SdSyTSndolyl, each optionally substituted with one, two, three or four substituents each 
TSSSSE^ from'halo, Chalky., hydroxy, C^alkyloxy. cyano, ammocarbony., v,tro, 
amino, polyhalomethyl, polyhalomethyloxy and C^alkylcarbonyl, 

lected from the substituents defined in R 2 ; or 
L is -X-R 3 wherein 

selected from the substituents defined in R 2 ; and 
X is -NR1-, -NH-NH-, -N=N-, -0-, -C(=0)-, -CHOH-, -S-, -S(=0)- or -S(=0)a-, 

q represents hydrogen, C^alkyl, halo, polyhaloC^alkyl or -NR<R 5 ; and 

R^andRS are each independently selected <™ > ^TlnTSc ^^ ^ ^ 

^hSSS^^ with one or two substituents each independently select* , ornh - 
droxy C, 6 alky,oxy, hydroxyC^a.kyloxy, carboxyl, ^f^yc^^ 

iaken together may form pyrrolidinyl, piperidiny., morpholinyl, az.do or mono- or dXC^alkyl) 

at " c r a . kvnv i ootionallv substituted with one or more halogen atoms, C^aiKyi suDsmuieu 

rc alkvltemino polyhalomethyl, polyhalomethyloxy, polyhalomethylthio, S(-U) p H , 

O R6 c7-o)R6 NHC(=0)H -C(=0)NHN 2 . - NHC(=0)RVC(=NH)R6 or aryl; 
slhenyl o S substituted with one, two* three, four or five ^ 
selected from halo, C^alkyl, C^ycloalkyl, C^alkyloxy, cyano, nrtro, polyha.oC^alkyl 

KSSK^ heterocyclic radical; said a.iphatic ^S^^SSX 

ally be substituted with hydroxy. 

2 A compound as claimed in claim 1 wherein Ri is hydrogen, ^ J^^Z™^' 
C, 6 aSoxycarbonyl, C V6 alkyl substituted with formyl, C^alkylcarbonyl, C^alkyloxycarbonyl. 

3. A compound as claimed in claim 1 or 2 wherein L is -X-R3 wherein R3 is 2,4,6-trisubstituted phenyl. 

4. A compound as claimed in any one of claims 1 to 3 wherein Y is cyano, -C(=0)NH 2 or a halogen. 

5. A compound as claimed in any one of claims 1 to 4 wherein Q is hydrogen or NtfR*. 



R 4 and R 5 



aryl 



Het 
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6. A compound as claimed in any one of claims 1 to 5 wherein .the compound is 4-[[4-amino-5-chloro-6-[(2,4,6-tri- 
methylphenyl)amino]-2-pyrimidinyl]amino]benzoniW 

nyl]amino]benzonitrile;4-[[5-bromo-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]amino]benzonitrile; 4-[[4-ami- 
no-5-chloro-6-[(4-cyano-2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile; 4-[[5-bromo-6-[(4-cyano- 
2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile;4-[[4-amino-5-chloro-6-(4-cyano-2,6-dimethylpheny- 
loxy)-2-pyrimidinyl]amino]benzonitrile; or4-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidinyl] 
amino]benzonitrile; a A/-oxide, an addition salt, a quaternary amine and a stereochemical^ Isomeric form thereof. 

7. A compound as claimed in claim 6 wherein the compound is 4-[[4-amino-5-bromo-d-{4-cyano-2,6-dimethylpheny- 
loxy)-2-pyrimidinyl]amino)benzonitrile, a A/-oxide and addition salt thereof. 

8. A compound as claimed in any one of claims 1 to 7 for use as a medicine. 

9. The use of a compound of formula 



a AAoxide, a pharmaceutical^ acceptable addition salt, a quaternary amine or a stereochemical ly isomeric form 
thereof, wherein 
n is 0, 1, 2, 3, 4 or 5; 

R 1 , R 2 , L, Q and Y are as defined in claim 1; 

for the manufacture of a medicine for the treatment of HIV (Human Immunodeficiency Virus) infection. 

10. The use of a compound as claimed in any one of claims 1 to 7 for the manufacture of a medicine for the treatment 
of Human Immunodeficiency Virus infection. 

1 1 . The use of a compound as claimed in any one of claims 1 to 7 for the manufacture of a medicine for the treatment 
of an infection of HIV-1 resistant to non-nucleoside reverse transcriptase inhibitors other than the ones defined in 



12. The use of a compound as claimed in any one of claims 1 to 7 wherein R 1 is hydrogen, aryl, formyl, 
C^alkylcarbonyl, C^alkyl, C^alkyloxycarbonyl, C^alkyl substituted with formyl, C^alkylcarbonyl, 
C^alkyloxycarbonyl for the manufacture of a medicine for the treatment of HIV (Human Immunodeficiency Virus) 
infection. 

13. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a therapeutically active 
amount of a compound as claimed in any one of claims 1 to 7. 

14. A process for preparing a pharmaceutical composition as claimed in claim 1 3 characterized in that a therapeu- 
tically effective amount of a compound as claimed in any one of claims 1 to 7 is intimately mixed with a pharma- 
ceutically acceptable carrier. 

15. A process for preparing a compound as claimed in claim 1 , characterized by 

a) reacting an intermediate of formula (II) with an amino derivative of formula (III) under solvent-free conditions 
or in a reaction-inert solvent under reaction-inert atmosphere 



R 




claims 1 to 7. 
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Q Q 

(ID (ID) d-a) 

or in an appropriate solvent under a reaction-inert atmosphere 



(IV) 



(I-a-1) 



a reaction-inert atmosphere in the presence of a suitable base 



Q 



'R s 

(VI) d-a-2) 




(IV) 

wherein is a suitable leaving group and Y, Q, Ri, R» R 2a . R 3 . and q are as defined in claim 1; 
or if desired converting compounds of formula (l-a) into each other following art-known transformation reactions, 

preparing stereochemical^ isomeric forms thereof. 

16. The combination of a compound as defined in claim 1 or 9 and another antiretroviral compound. 

17. A combination as claimed in claim 16 for use as a medicine. 

18. A product containing (a) a compound as defined in claim 1 or 9, and «^-^>>> com P° und ' 35 3 
combined preparation for simultaneous, separate or sequential use in anti-HIV treatment. 

19 Apharmaceuticalcompositioncomprisingpharm^^^ 
' pound as defined in claim 1 or 9, and (b) another antiretroviral compound. 
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Q 

deren N-Oxide, Additionssalze, quaternare Amine und stereochemisch jsomere Formen, wobei 
q fur 0, 1 , 2, 3 oder 4 steht; 

R 1 fur Wasserstoff, Aryl, Formyl, C^-Alkylcarbonyl, C^g-Alkyl, C^-Alkyloxycarbonyl, durch Formyl, C^g-AI- 
kylcarbonyl, C^-Alkyloxycarbonyl oder C^-Alkylcarbonyloxy substituiertes C^-Alkyl oder durch C^- 
Alkyloxycarbonyl substituiertes C 1 _ 6 -Alkyloxy-C 1 . 6 -alkylcarbonyl steht; 

R 2a fur Cyano, Aminocarbonyl, Mono- oder Di(methyl)aminocarbonyl, durch Cyano, Aminocarbonyl oder Mono- 
oder Dl(methyl)aminocarbonyl substituiertes C^-Alkyl, durch Cyano substituiertes C 2 . 6 -A!kenyl oder durch 
Cyano substituiertes C 2 . 6 -Alkinyl steht; 

R 2 jeweils unabhangig fur Hydroxyl, Halogen, gegebenenfalls durch Cyano oder -C(=0)R 6 substituiertes C^. 6 - 
Alkyl, C 3 . 7 -Cycloalkyl, gegebenenfalls durch ein oder mehrere Halogenatome oder Cyano substituiertes 
C 2 . 6 -Alkenyl, gegebenenfalls durch ein oder mehrere Halogenatome oder Cyano substituiertes C 2 . 6 " Alk ' n y , » 
C^-Alkyloxy, C^-Alkyloxycarbonyi, Carboxyl, Cyano, Nitro, Amino, Mono- oder Di(C 1 . 6 -alkyl)amino, Po- 
lyhalogenmethyl, Polyhalogenmethyloxy, Polyhalogenmethylthio, -S(=0) p R 6 , -NH-S(=0) p R 6 , -C(=0)R 6 , 
-NHC(=0)H, -C(=0)NHNH 2 , -NHC(=0)R6, -C(=NH)R6 oder einen Rest der Formel 



steht, wobei 

A jeweils unabhangig fur N, CH oder CR 6 steht; 

B fur NH, O, S oder NR 6 steht; 

p fur 1 oder 2 steht; und 

R 6 fur Methyl, Amino, Mono- oder Dimethylamino oder Polyhalogenmethyl steht; 

L fur C^-jQ-Alkyl, C 2 . 10 -Alkenyl, C 2 . 10 -Alkinyl oder C 3 . 7 -Cycloalkyl steht, wobei die aliphatischen Grup- 

pen jeweils durch einen oder zwei Substituenten, unabhangig voneinander ausgewahlt aus 

* C 3 . 7 -Cycloalkyl, 

* Indolyl oder Isoindolyl, jeweils gegebenenfalls durch einen, zwei, drei oder vier Substituenten 
jeweils unabhangig voneinander ausgewahlt aus Halogen, C^-Alkyl, Hydroxyl, C^-Alkyloxy, 
Cyano, Aminocarbonyl, Nitro, Amino, Polyhalogenmethyl, Polyhalogenmethyloxy und C^-AI- 



31 



R3 

X 
Q 



EP 1 002 795 B1 

kylcarbonyl substituiert, 

SSS-SS- se,n ^ subs "- 

tuiert sein konnen; oder 
fur -X-R 3 steht, wobei 

10, W, -NH-NH-, -N.N, -0-. -C(»0)-, -CHOH, -S-, -S(^> oto -*•<%• «eht; 
10, W.ss.kW CvrM* Halogen, IWMK NR4B5 s,e * 

einander ausgewahlt aus Hydroxy ^i*A*gwy. Polyhalogenmethyl, Polyhalogen- 

carbonyl, Cyano, Ammo, lm.no, Mono- ^^^JJ^ 1 _ C L 0 )R6 - N HC(=0)H, -C(=0) 
methvloxy Polyhalogenmethylthio, -S(=0) p R 6 , -NHS(=0) p R , C(-U)H nfm 
NHNH; NHC(Io)R? -C(=NH)R6, Aryl und Het, substituiert se.n konnen; Oder 

R 4 und R5 ZU sammen Pyrrolidine Piperidinyl, Morpho.inyl, Azido oder Mono- oder Di(C, 12 -alkyl)amino-C, 4 - 
alkyliden bilden konnen; 

Carboxyl, Cyano, Nitro, Ammo, *^^'^*jSSrS% C(-0)& -NHC(=0)H, -C(=0) 
methyloxy, Polyhalogenmethylthio, -S(=0) p R6, -NHS(=0) p R , C(-U)H , ^ru 

NHNH 2 , -NHC(=0)R 6 , -C(=NH)R6 oder Aryl steht; 

alkyl und Polyhalogen-C^-alkyloxy, substituiertes Phenyl steht; 

gegebenenfalls durch eine Oxogruppe substituiert sein kann; und 
substituiert sein kann. 

3. Verbindungen nach Anspruch 1 oder 2, wobei L .Or -X-R3 steht, wobei R3 fur 2,4,6-trisubstituiertes Phenyl steht. 

4. Verbindungen nach einem der Anspruche 1 bis 3, wobei Y fur Cyano, -C(=0)NH 2 oder ein Halogen steht. 

5. Verbindungen nach einem der Anspruche 1 bis 4, wobei Q fur Wasserstoff oder NR<R* steht. 
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6. Verbindungen nach einem der Anspruche 1 bis 5, wobei es sich bei den Verbindungen urn 4-[[4-Amino-5-chlor- 
6-[(2 1 9,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitril, 4-[[5-Chlor-4-[(2,4,6-trimethylphenyl)amino]- 
2-pyrimidinyl]amino]benzonitril, 4-[[5-Brom-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinyl]amino]benzonitril, 
4-[[4-Amino-5-Chlor-6-[(4-cyano-2,6-dimethylph 

no-2,6-dimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitril, 4-[[4-Amino-5-Chlor-6-(4-cyano-2,6-dimethylphe- 
nyloxy)-2-pyrimidinyi]amino]benzonitril oder 4-[[4-Amino-5-Brom-6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimidi- 
nyl]amino]benzonitril, deren N-Oxide, deren Additionssalze, deren quaternare Amine und deren stereochemisch 
isomere Formen handelt. 

7. Verbindungen nach Anspruch 6, wobei es sich bei den Verbindungen um 4-[[4-Amino-5-brom-6-(4-cyano-2,6-di- 
methylphenyloxy)-2-pyrimidinyl]amino]benzonitril, dessen AZ-Oxide und dessen Saureadditionssalze handelt. 

8. Verbindungen nach einem der Anspruche 1 bis 7 zur Verwendung als Medizin. 

9. Verwendung einer Verbindung der Formel 




Q 



eines N-Oxids, eines pharmazeutisch unbedenklichen Additionssalzes, eines quaternaren Amins oder einer ste- 
reochemisch isomeren Form davon, wobei 
n fur 0, 1 , 2, 3, 4 oder 5 steht; 
R 1 , R 2 , L, Q und Y wie in Anspruch 1 definiert sind; 

zur Herstellung einer Medizin zur Behandlung einer HIV-(Human Immunodeficiency Virus-)lnfektion. 

10. Verwendung einer Verbindung nach einem der Anspruche 1 bis 7 zur Herstellung einer Medizin zur Behandlung 
einer Human Immunodeficiency Viruslnfektion. 

11. Verwendung einer Verbindung nach einem der Anspruche 1 bis 7 zur Herstellung einer Medizin zur Behandlung 
einer HIV-1-lnfektion, die resistent gegen nicht-nukleosidische Reverse-Transkriptase-lnhibitoren mit Ausnahme 
der in Anspruchen 1 bis 7 definierten ist. 

12. Verwendung einer Verbindung nach einem der Anspruche 1 bis 7, wobei R 1 fur Wasserstoff, Aryl, Formyl, C^- 
Alkylcarbonyl, C^-Alkyl, C^-Alkyloxycarbonyl oderdurch Formyl, C^-Alkylcarbonyl oder C^-Alkyloxycarbonyl 
substituiertes C^-Alkyl steht, zur Herstellung einer Medizin zur Behandlung einer HIV-(Human Immunodeficiency 
Virus-)lnfektion. 

13. Pharmazeutische Zusammensetzung, enthaltend einen pharmazeutisch unbedenklichen Trager und eine thera- 
peutisch wirksame Menge einer Verbindung nach einem der Anspruche 1 bis 7. 

14. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 1 3, dadurch gekennzeich- 
net, daft man eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspruche 1 bis 7 innig mit 
einem pharmazeutisch unbedenklichen Trager mischt. 

15. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , dadurch gekennzeichnet, daft man 

a) ein Zwischenprodukt der Formel (II) unter losungsmittelfreien Bedingungen oder in einem reaktionsinerten 
Losungsmittel unter einer reaktionsinerten Atmosphare mit einem Aminoderivat der Formel (III) umsetzt 
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(ID (ID) (l«> 



wobei W1 fur eine geeignete Abgangsgruppe steht und L, Y, Q, R\ R* und q wie in Anspruch 1 definiert 
sind; 

b) ein Zwischenprodukt der Formel (IV) unter losungsmittelfreien Bedingungen Oder in einem t^*^ 1 * 
sungsmittel unter einer reaktionsinerten Atmosphere mit einem ZwKChenprodukt der Formel (V) umsetzt 



(V) 



r 



(tV) 



wobei 
sind; 



W2 fur eine geeignete Abgangsgruppe steht und Y, Q, W , R* R*. R 3 und q wie in Anspruch 1 definiert 



c) ein Zwischenprodukt der Formel (IV) in einem geeigneten Losungsmittel unter einer reaktionsinerten At- 
tSS!SSS^n einer geeigneten Base mit einem Zwischenprodukt der Formel (VI) umsetzt 



(IV) 



(VI) 




(I-»-2) 



wobei W* fur eine geeignete Abgangsgruppe steht und Y, Q, Ri , R* H*. R 3 und q wie in Anspruch 1 definiert 



sind; 



Oder gewunschtenfalls Verbindungen der Formel (l-a) nach im Stand der Technik bekannten U™*^ 
° :„:„ : -„^„ ,nHoii „nri weiterhin aewiinschtenfalls die Verbindungen der Formel (l-a) durch Behandlung 



tionen ineinander umwandelt und weiterhin gewunschtenfalls die Verbindungen c 

mit einer Saure in ein Saureadditionssalz umwandelt oder umgekehrt die SiuiBaoron*^...... ™~ 

lung mit Alkali in die freie Base umwandelt und gewunschtenfalls stereochem,sch .somere Formen davon herstellt. 

der Anspriiche 1 oder 9 definierten Verbindung mit einer anderen antiretroviralen 



16. Kombination einer in einem 
Verbindung. 

17. Kombination nach Anspruch 16 zur Verwendung als Medizin. 

18 Produkt enthaltend (a) eine in Anspruch 1 oder 9 definierte Verbindung und (b) eine andere antiretrovirale Ver- 
Sung TyZ^iLpraparaX zur gleichzei.igen, getrennten oder aufeinanderfo.genden Verwendung be, e, 
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ner Anti-HIV-Behandlung. 

19. Pharmazeutische Zusammensetzung, enthaltend einen pharmazeutisch unbedenklichen Trager und, als Wirkstof- 
fe, (a) eine in Anspruch 1 oder 9 definierte Verbindung und (b) eine andere antiretrovirale Verbindung. 



Revendications 

1 . Compose de formule 




N-oxyde t sel d'addition, amine quaternaire ou forme stereoisomere de ce compose, formule dans laquelle 
q. vautO, 1, 2, 3ou4, 

R 1 est un atome d'hydrogene ou un groupe aryle ; formyle ; alkyl(en C^Jcarbonyle ; alkyle en ; 

alkyl(en C^oxycarbonyle ; alkyle en C } . 6 substitue par un groupe formyle, alkyl(en C^carbonyle, 
alkyl(en C^Joxycarbonyle ; alkyl(en C^carbonyloxy ; alkyloxy(en C v6 ) ; alkyl(en C^JoxyalkyKen 
C^gjcarbonyle substitue par un groupe alkyl(en C^Joxycarbonyle ; 

R 2a est un groupe cyano, aminocarbonyle, mono- ou di(methyl)aminocarbonyle, alkyle en C-,. 6 substitue 

par un groupe cyano, aminocarbonyle ou mono- ou di(methyl)aminocarbonyle, alcenyle en C 2 _ 6 
substitue par un groupe cyano, ou alcynyle en C 2 . 6 substitue par un groupe cyano ; 

chaque R 2 est independamment un groupe hydroxy, halogeno, alkyle en C^. 6 eventuellement substitue par un 
groupe cyano ou -C(=0)R 6 ; cycloalkyle en C 3 . 7 , alcenyle en C 2 . 6 eventuellement substitue par un 
ou plusieurs atomes d'haiogene ou groupes cyano, alcynyle en C 2 _ 6 eventuellement substitue par 
un ou plusieurs atomes d'haiogene ou groupes cyano, alkyloxy en C^, alkyl(en C^oxycarbonyle, 
carboxyle, cyano, nitro, amino, mono- ou di(alkyl en C^amino, polyhalogenomethyle, polyhaloge- 
nomethyloxy, polyhalogenomethylthio, -S(=0) p R6, -NH-S(=0) p R 6 , -C(=0)R6, -NHC(=0)H, -C(=0) 
NHNH 2 , -NHC(=0)R 6 , -C(=NH)R6 ou un radical de formule 



dans laquelle 

chaque A est independamment N, CH ou CR 6 ; 
B est NH, O, S ou NR6 ; 

p vaut 1 ou 2 ; et 

R 6 est un groupe methyle, amino, mono- ou dimethylamino ou polyhalogenomethyle ; 

L est un groupe alkyle en C^q, alcenyle en C 2 . 10 , alcynyle en C 2 . 10 , cycloalkyle en C 3 . 7 , chacun desdits 

groupes aliphatiques pouvant etre substitue par un ou deux substituants choisis independamment 

parmi les groupes 

* cycloalkyle en C 3 . 7 , 

* indolyle ou isoindolyle, chacun etant eventuellement substitue par un, deux, trois ou quatre subs- 
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chacun independamment parmi les substituants definis pour R ; ou 



L est -X-R 3 ou 

R3 



X 
Q 

R 4 et R 5 



aromatiques pouvant etre eventuellement substitue par un deux, tro* quaffs o 
hoisis chacu'n independamment parmi les substituants dttm. pour R^jt 
est-NRi-, -NH-NH-, -N=N, -0-, -C(=0)-, "CHO^. le^halogenoalkyleenC^ 
represente un atome d'hydrogene ou un groupe alkyle en C^, halogeno, po.yna g 

-rSlisis^pendamment^ 

C, 12 , alky.oxy en C, 12 , a. k yi(en ^^f^^Xo^, des groupes alkyle 
ou di(alkyl en C n ., 2 amino, mono- ou di(alkyl en c i-i2»*™^™°^ sub stitue par un ou deux 
en C,. 12 susmentionnes pouvant eventuellement et ,nd.v JJJJ^JJ^, c hy . 
substituants choisis chacun independamment parr™ Mes gr oupe ^^l^Zno-oAw 

R4 et R 5 '"^Le^LnLL un groupe pyrroHdiny.e, piperidiny.e. morphol.nyle, azido ou mo- 
no- ou di(alkyl en Cl . 12 )amino-alkylidene en Cm ; Eventuellement subs- 

Y represente un groupe hydroxy, halogeno, cycloa kyle en C ^ a ™*J^ « ^ par un ou 

titue par un ou plusieurs ^^ JJ ^g 0 " S££ «-0* alky.oxy 
plusieurs atomes d'halogene, alkyle en C n4S subst.tue ^ un ' di(alkyl en c 6 ) a mino, 

en C, 6 , alkyl(en C^oxycarbonyle, carboxyle, cyano, nitro, amino, mono o d. a.xyi ^ ,. 6 > 
Dolvhaloqenomethyle.polyhalogenomethyloxy.polyhalogen^ u 'p 

en C, 6 , cyano, nitro, po.yha.ogenoa.kyle en ^^gSSSSS^ aliphatique est 
Met est un radical heterocyclique aliphatique o" aramatque, I* *t radical W P ^ 

choisi parmi les radicaux pyrrolidinyle, p.perid.nyle ^ m ^^^^ a ^ ues pouvant 

groupe hydroxy. 
alkyl(en C^Jcarbonyle, alkyl(en C^)oxycarbonyle. 

Compose se.on .a revendication 1 ou 2 dans leque. L est -X-R3 oO R3 est un groupe pheny.e 2,4,6-tri-substitue. 

4. Compose selon rune que.conque des revendications 1 a 3 dans lequel Y est un groupe cyano, -C(=0) N H 2 ou un 
halogene. 

5 . Compose se.on rune quelconque des revendications 1 a 4 dans leque. Q est un atome d'hydrogene ou NR>*. 

6. Composese,onruneque,conquedes~ 
6-[(2,4,C*nme^ 

no]-2-pyrimidinyl]amino]benzon.tnle ; le 4-[[5-bromo 4 (4 W™<-< ' * . |]amino]be nzonitrile ; le 

benzolile^e^-amine-S-chlo^^^^ 
4-[[5-bromo-6-[(4-cyano-2,6-dimethylphenyl)am,no]-2-py^ 
6-(4-cyano-2,6-dimethylphenyloxy)-2-pyrimid.nyl]am.no]benzonitnle, ou le u* 



2. 



3. 



36 



EP 1 002 795 B1 



2,6-dimethylphenyloxy)-2-pyrimidinyl]amino]benzonitrile ; un N-oxyde, un sel d'addition, une amine quaternaire et 
une forme stereoisomere de ce compose. 

7. Compose selon la revendication 6 dans lequel le compost est le 4-[[4-amino-5-bromo-6-(4-cyano-2,6-dimethyl- 
phenyloxy)-2-pyrimidinyl]amino]benzonitrile, un N-oxyde et un sel d'addition de ce compose. 

8. Compose selon Tune quelconque des revendications 1 a 7 a utiliser comme medicament. 

9. Utilisation d'un compose de formule 



d'un N-oxyde, d'un sel d'addition pharmaceutiquement acceptable, d'une amine quaternaire ou d'une forme ste- 
reoisomere de ce compose, formule dans laquelle 
n vaut 0, 1 , 2, 3, 4 ou 5 ; 

R 1 , R 2 , L, Q et Y sont tels que definis dans la revendication 1 ; 

pour la fabrication d'un medicament destine au traitement d'une infection par le VIH (virus du SIDA). 

1 0. Utilisation du compose selon Tune quelconque des revendications 1 a 7 pour la fabrication d'un medicament destine 
au traitement d'une infection par le virus du SIDA. 

11. Utilisation d'un compose selon Tune quelconque des revendications 1 a 7 pour la fabrication d'un medicament 
destine au traitement d'une infection a VIH-1 resistante aux inhibiteurs de transcriptase inverse non nucleosides 
autres que ceux definis dans les revendications 1 a 7. 

1 2. Utilisation d'un compose selon I'une quelconque des revendications 1 a 7 dans lequel R 1 est un atome d'hydrogene 
ou un groupe aryle, formyle, alkyl(en C^Jcarbonyle, alkyle en C^, alkyl(en C^oxycarbonyle, alkyle en C A _ 6 
substitue par un groupe formyle, alkyl(en C^carbonyle, alkyl(en C^oxycarbonyle, pour la fabrication d'un me- 
dicament destine au traitement d'une infection par le VIH (virus du SIDA). 

13. Composition pharmaceutique comprenant un vehicule pharmaceutiquement acceptable et une quantite therapeu- 
tiquement active d'un compose selon I'une quelconque des revendications 1 a 7. 

14. Procede de preparation d'une composition pharmaceutique selon la revendication 13 caracterise en ce que Ton 
melange intimement une quantite therapeutiquement efficace d'un compose selon I'une quelconque des revendi- 
cations 1 a 7 avec un vehicule pharmaceutiquement acceptable. 

15. Procede de preparation d'un compose selon la revendication 1 , caracterise en ce que 

a) on fait reagir un intermediate de formule (II) avec un derive amino de formule (III) dans des conditions sans 
solvant ou dans un solvant inerte vis-a-vis de la reaction, sous une atmosphere inerte vis-a-vis de la reaction 
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. I vn R i R2 R2aetasonttelsquedefinisdanslarevendication1; 
ouWi estungroupepartantappropneetL Y,a R R , R * ^ formu(e (V) dans des conditions 

b) on fait reagir un intermediate de formula (IV) " M de la reaction 

«n* solvant ou dans un solvant appropne, sous une atmosphere inerte 



* (no 



(V> 




<!-»-.> 



.. ptY Q R i R2R 2a R 3 et qsonttelsquedefinisdanslarevendication1 ; 
ou W 2 est un groupe partant appropne et Y, Q, R , n « • " J deformule (VI) dans un solvant appropne 



Q 



(V7> 
(IV) 




o.WZestungroupepartantapp^ 
o.sioniesoubaite.ont—^^ 

de transformation connues dans la ttchnque ; et inversement, on transforme le sel 

formule (l-a), en un sel d'addition d'aade par un ac.de , ou ^ ^ ^ ^ 

d'addition d'acide en base libre par traitement avec une base , et, 
reoisomeres de ces composes. 

,«. * un compos, M ,ue MM*, la MM- . « • - *» — «— '"'""o^ 

17 Association salon la tevendicalion 16 a utiliser comma mMfcament. 

anti-VlH. 
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